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FIRST PART. 

ORIGINAL ARTICLES 


Organisation of Agricultural Services 
in the French Zone of the Empire of Morocco. 

by 

M. llALET 

Director of AgricHllure, Commerci and CoJonisation. 

General Residence of the French KepiibHc in Morocco. 


In Motocoo the agricultural question owes its importance to the 
;fad that in an average year 98 per cent of the total exports consist of the 
Produce of the soil. 

At the same time that the French occupation was gaining for the 
lative tribes that security which is neces.saiy for all permanent agricul- 
ural work, the Intelligence Board (a military organisation) was endeav- 
niring to give a fresh impetus to agricidture by the establishment of 
iemoiistration fields and nurseries, by seed distribution etc. Appre- 
aable results were obtained, but as these initial efforts could only be ap- 
plied on a restricted scale, they were insufficient to meet the many needs 
«hich arise from immigration and the extension of foreign business. 

Agricultural colonisation involved the cooperation of European 
tad native elements in the work of economic improvement and the union 
ri districts that tribe rivalry had hitherto kept in isolation, Under those 
rciitmtances, it was inevitable that various technical and administrative 
loblems should arise. Consequently it was necessary to form a central 
rganisation attached to the General Residence in order to secure some 
leasure of unifornrity and permanence in matters connected with agri- 
ultiire and stock breeding. The Agricultirral Board was established 
» April 1st 1913 and its general programme may be analysed as follows : 

1) To study the natural conilitions of plant and animal produc- 

jciti ; 

2) to encourage improvenieut in native agriculture to the same 
igree as in neighbouring colonies ; 
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3) to advise and aid the colonists ; 

4) to prepare the way for future progress by scientific investiga. 

tion ; 

5) to study the problems of agricultural hydraulics and iinprovE- 

ment of land ; ■ 

6) to aid in the organisation of professional agricultural teaching' 

7) to establish administrative relations with the Chambers of 
Agriculture and with the Agricultural Societies and Committees. 

In order that this programme might be more efficiently carried out 
the Agricultural Board was extended and developed in 1915 into tie 
Department of Agriculture. Commerce and Colonisation, which now 
includes branches for Agriculture, Stockbreeding, Hydraulics and .\gri. 
cultural Improvements, Colonisation, Research and Education, and also 
the official chemical laboratoiy' for the analysis of "samples. 

The Agricultural branch, with wliich we are specially concerned 
here, includes a central board and a regional technical board. 

Central Board. — This consists of : 

1) an administrative staff which is concerned with office work and 
the study of legislative measures and regulations for the protection and 
improvement of agriculture. 

2) a supervising staff which directs and controls the action of tliei 
regional board. 

' Regional Technical Board. — This consists of a technical staff drawi 
from the ranks of the inspectors and sub-inspectors of agriculture, th 
agricultural advisers and head and under gardeners. 

Inspectors and sub-inspectors of agriculture are stationed in tkf 
chief centres (.Mequinez, Casablanca, Mazagan, Marakesh), and they act 
as technical advisers to the military and civilian governing bodies, formiig 
a connecting link with the Central Board in agricultural matters. These 
inspectors continually travel about the country and so they are able to 
take part in enquiries and surveys, to pther on the spot much iiseH 
information about the economic iwssibilities of their own areas, to cam 
out constant propaganda work and to spread information among tie 
natives. They also instruct the colonists and advise them how to set 
to work, and finally they give to the experimental gardens and demot- 
stration fields a bent which is practical and inline with the interests 0 
the districts for which they have been established. 

Every country which is desirous of making agriciiltuia! ijrngies 
nowadays” considers it necessary to e.stablish experimental gardens spt 
dally adapted for teaching purposes. In West Morocco it has been [» 
sible to s.d up three such gardens at Rabat, Mequintz and Marakfsli 

The garden at Rabat has been in working order since April ist iW' 
at first it was about 10 acres in extent, but it has since been , 
further 12 % acres. The work of this station is chiefly 
chen garden and fruit cultivation. These are already among t e 
resources of the iin mediate neighbourhood of Rabat and the coast 
and their importance promises to be still greater in the future, n 
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ction to this, experiments ate being made on the growing of cotton, Riga 
1 lainie, castor oil etc. Special attention has also b^n given to the 
niin" np nursery collections which already include a fairly large 
L^iber of varieties of fruit, forest and omameutal trees; Algerian olives 
ins grapes, hybrid vines from the Montpellier School, apricots, peaches, 
ims apples, pears, walnuts, bananas, willows and screen-plants, etc, 
■aitied from South France, Algeria, Tunis and Spain. 

The Mequinez garden covers an area of 50 acres and was started in 
toher 19^4 ' °° same year the Marake.sh station, 75 acres 

extent, was placed at the disposal of the Agricultural Board, These 
,0 stations are given over to the production on a large scale of better 
irieties of f™'^ woodbearing trees, oi local or foreign origin. It 
been possible to distribute a certain number of plants to the natives, 
to are the first to recdgnise the value of the extension of tree growing, 
oth gardens, also carry out experiments with commercial plants used 
, native industries (textile plants, essential oil plants etc.) 

T.vo Experimental Farms are being set up, one. situated at the Fez 
ites, is I 250 extent ; the other, about 7 1/, miles from Mazagan, 

Ur's 3 000 acres. They will begin by working along the lines of the 
escnt agricultural campaign, and will be able to deal with the larger 
ricttltural problems which will present thcnselves in connection with 
tore colonisation and which would be outside the scope of the stations 
Rabat, Jlequinez and Marakesh. Tlio work will include cereal selec- 
)ii for increase in yield and greater resistance to disease, the study of 
tjoe and commercial plants, questions connected with the working of ' 
e°soil, utilisation of water, employment of machines, improvement of 
-t stock employment and ed<(^tion of the labourer. Such problems 
these can only be efficiently dealt with where sufficient land is avail- 
le and where the work is carried out methodically and steadily under 
e conditions and with the resources that ate available on an ordinary 

I 'iUtmology. — A knowledge of the climatic characteristics of the 
intry is of capital importance and the value of methodically register- 
observations has been recognised by the Department of Agriculture, 
ich has already established 45 meteorological staticiis in Morocco, 
ile another dozen are now being set up. The observ^ations already 
de have been worked out at Rabat and issued in the official Enlletin, 
i they indicate the mo.st important features of the climatology of this 
ion. 

The network of stations will be completed as soon as circumstances 
nit and will ultimately include : 

1) a central station at Rabat, fully equipped with the best appa- 
ls; 

2) a well-equipped station in each natural district, supervised by 
Inspector of Agriculture ; 

i) smaller stations provided with a certain number of iiisttiiments; 
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4) observation posts for the special purpose of measuring tai^j 
and temperature. 

Improvement of native agriculture. — It will be a work of time 
study the conditions under which various crops and methods of tillj, 
which have already been proved successful in other countries undej 
milar conditions, can be introduced into Morocco. Organised agrio 
tural experiments were begun at once but several years must elar 
before the results are available. It was, therefore, of immediate imp,, 
ance to introduce to the native population simple and practical impm^ 
ments in the methods of cultivation, most of which are in use in neis 
bouring colonies. This work has dealt with the pruning of fruit fre, 
especially the olive, in the regions of Mequinez, Fez and Rabat, T 
native proprietors have repeatedly shown how great an interest thev ta' 
in our demonstrations and how much they wish for the continuation 
the teaching, of which they begin to see the utilitarian value. With sk 
good will and aptitude on the part of the scholars, associations of pt 
ners and grafters wilt soon be formed, who will in their turn spread tl 
better methods. In the same way it has been possible to begin to cot 
bat the sooty mould of the olive, which is .so widely spread iti Morocco, 

Mechanical mowers, seed sorters and winnowing machines hai 
been placed at the disposal of the different Regions in order to familiaiij 
the native with the use of these implements, which ate easily worked an 
are not expensive. The spread of the practice of errtting and diying 
hay would bring about a great improvement in the rural economy of 
rocco, where the grass is left to dry uncut without profiting anyone, 
•the use of seed sorters the natives learn the advantages of sowing la 
uniform seeds, free from weed seeds ; they are also taught how to previ 
the smut or bunt of cereals by immersing the grains in copper siilpt 
solution. 

Cattle Breeding. — 'I'he cattle breeding problems are closely aW 
those which arise in the crop production ; consequently they have be 
entrusted to a Board under the immediate authority of the Director 


Agriculture, Commerce and Colonisation, with the exception of those qr 
tions which concern army horses, which are dealt with liy the llctrof 
litan Board of Studs and Army Remounts. At Casablanca, mi 
the chief of the Board, a bacteriological veterinary Laboratory is pi 


pared to undertake scientific research on parasitic and other disea.ses. 

The Board of Regional InsiK-ctioii has a veterinary surgeon in sevc 
cerrtres, i. e. IMechra-bel-Ksiri, Meqiritiez, Fez, Settat, Marakesh; ft 
veterinary surgeons make frequent rortnds for study and enquiry, wh 
give them the opixirtunity of coming into close relations with the aj 
cultural pxrpulation and of encouraging loetter methods of stock niara^ 
ment. Epizootic diseases are also under their control, and in Mi 
ration with the municipal veterinary surgeons in the urban centres. 
Board provides the Sanitary prolice for the interior of the couiitiy. 
insprection of animals and anim.-il jrroducts of foreign origin is carne 
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t the ports by Veterinary surgeons provided with special powers and 
“ derated by visiting and quarantine fees. 

The chief steps that have been taken up to the present have dealt 
^th the formation of forage reserves, the establishment of watering pla- 
in the chief cattle districts and along the main traasport routes, and 
ke biiildir^ of shelters for the animals. Restrictions have been imposed 
slaughtering, so that cows may not be killed under eight years and ewes 
under five years and steps have been taken against epizootic maladies. Pre- 
miums have been offered for cattle breeding, and facilities have been 
Tovidcd by the introduction of picked breeding stock into the country. 
The formation of a Stud-book and Herd-book is also under consideration. 

Ttt ostrich farm exists at Mequinez under the direction of the Veteri- 
laiy Inspector of the Region. 

/(liierdiorv oj Agricultural mtd Indtislrial Chemistry. — This was 
jstablished at Casablanca in K)I4 and is chiefly concerned with the .su])- 
niess'OB of fraud and adulteration in food and agricnltiiral products, 
pven at the present stage of its development this Laboratory has made a 
iseful contribution to the work of the Exiierimental Stations and Gar- 
bs, and this contribution will be still greater in the future. 

Hyilrmdks and Land Impro-eemenl. — This Board is in process of 
uiinatum and will deal with questions of drainage, the best use of water 
3t agricultural purposes etc. The draining of the Merdjas (marshes) 
ftiiclKover a great part of Jtorocco wilt bring into use much land of first 
lass quality. 

lUsemh and Education. — This brancli was at first autonomous, but 
las united to the Agricultural Board at the time of the transformation 
ltd the Department of Agriculture, Commerce and Colonisation. This 
|nion was essential because in Morocco (as also in .Mgetia, Tunis, and 
ido-Cliina), agricultural production plays such a great part in affairs 
lat a natural connection ha.s arisen between agricnltiiral and commer- 
al interests, calling for the centralisation of the administrative study of 
le questions concerned. The Board has Regional Economic Bureaux 
hich collect facts bearing on commerce and industry and study the 
uses which influence development. These bureaux po;tses.s commercial 
usemns exhibiting the chief tv'pes of product.s, both imported and ex- 
irted. 

Colonisation. — This work has been somewhat hindered by circum- 
Mces, but the .scheme embraces the following tvjies of colonisation . 

u) The demands ot the towns for fruit and vegetables are con- 
iially increasing, and this provides a very’ favourable op[)ortuniri for 
; establishment of market gardens on the best soils as near as possible 
the outskirts of the towns, .Allocations of land for this pui (lose ha\ e 
eady been made at Kenitra, Eez, Rahat-Salc. and Casablanca, and 
*ers are being considered, 

i] As soon as new lines of railways are projected area,s of land not 
ceding 40 acres in extent will be let out in the immediate neighbour- 
'd of the lines. 
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c) Provision has been made for the distribution of lots of land from 
250 to 325 acres in extent, suitable for conversion into farms. Facilities 
for payment are given, subject to certain conditions as to working and 

improvement. . . , 

d) The Administration will lend its aid to large estates which are 
prepared to subdivide their property for the creation of farms for imm^ 
diate cultivation. For this purpose assistance will be given for the build- 
ing of communication roads and for the provision of a stock of public 
implements and machinery. 

e) Special areas of land will be reserved for the native elements 
and efforts will be made to extend the work of the native provident so- 
cieties in checking usury, and to develop the spirit of cooperation in the 
buying of seeds, implements and breeding stock 



SECOND PART. 

ABSTRACTS 


AGRICULTURAL INTELLIGENCE 


GENERAL INFORMATION. 

i;; - The Asriculhiral Resources of Indo-China. — brenibr h. iie iteBuiUiti * h 

imtie d'Encouta^ement pour I’ Industrie SiUionalc^ Vol. 12(1, No. 4. pp. 37-73. Paris, julj-- 
AugUBt 1916. 

fmst Products, — Though there are possibilities of opening up a con-, 
iderable trade with China in the hard woods, at present there is no tim- 
jer in Indo-Chiiia suitable for export to the European markets with the 
;xception of " lim ” {Erythrophleum Fordii Oliv.) wliich is the material 

f icd for wood block-paving. Exports of forest products consequently 
insist almost entirely of bye-products, the principal ones being : 

Cinnamon. 

“ Cunno ” (tubercles of the Discoriaceae family from which a d5’e is obtained). 

Cardamones (fruits of several Ziingiberaccae). 

Benzoin, 

Guttapercha 
Sticklac (i!. 

Rattans for fine canework. 

PaJra wood for unbrella handles. 

Vegetable lac (obtained by tapping trees of the Auacardiaceae order). 

Oil seeds of Cdophyllum Inophyllum Camellia drupifera, l/our and Garcinia 
" Abrasin ’’ (a drying oil probably obtained from AleHritcs motdana tVils.) 

Camphor 

Resiu (Irum Pinus Massottiana). 

Mangroves abound on the coast and might be made to produce con- 
derable quantities of bark of an exceptionally high taimin content, some 
fwples having yielded up to 24 to 25 per cent of tannin. 


DEVELOPMENT 

OF 

AGRICULTDRB 
IN DIFFERENT 
COUNTRIES 


Ih See B. August 1916, No. 895, 
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Animal Products. — It would probably be possible to develop 
export trade from Catnbodge and Southern Aunam. Exports of raw hid 
had already reached 3000 tons in 1913. 

Food Stu^s. — After Burmah, Indo-China is the most important rice 
exporting country in the world and judging from the results obtained at 
the Experimental Station of Buitenzorg (Java), the production could be 
raised 50 per cent by the use of improved varieties. Maize is now beijo 
grown for export and an experimental ground has been set aside in 'roc. 
kin to investigate problems in connection with this crop. Small quactj 
ties of manioc and arrowroot are put on the market and could well be ij. 
creased. Various kinds of pulse crops have been tried with success in 
Tonkin, the most popular at present being gram [Cicer arktimm). 

Tropical fruits give promise of great futum developments, ipd 
cold storage facilities, mangoes, maiigostans and pineapples could easil- 
be put on the European markets, while a profitable commerce could ai 
doubt be established in preserved papaya fruit (valuable for its pepti, 
ferment papain) and dried" letchis ” Lit-Chi). Coffee ani 

tea have been succes.«fully planted and may become important in thi 
more or less remote future, but cocoa is at present almost unknown it 
the colony, though suitable localities for its growth exist in Cambodgt 
around the Gulf of Siam. Pepper is already being exported in considera- 
ble quantities, and so is cane sugar, though the latter industry is not ins, 
veiy flourishing condition, its only experimental station (in central 
having been recently shut down. 

Fibres. — Cambodge cotton is of a good fine quality though not o 
to Eouisiana varieties in length of fibre and tensile strength. It is 1 
exported to Japan. Good progress has been achieved in the silk-won 
industry and 'fonkin silk now competes with Canton products on th 
European markets. The Experimental Station at Phulangthoung distribute 
selected graine from which yields of i lb. of silk per 13.5 lbs of cocoon 
have been obtained or about twice as much as the native varieties pro 
duce. 

Jute has been given a tong but unsuccessful trial in the colony, ta 
[Bochmeria nivea and B. Ienacis.‘:ima) is found sporadically, and Hihi: 
canniibinus is indigenous to the country but its cultivation does not 0 
commercial openings at the moment. Kapok is obtained from Friodmil 
an/raduosum and Bomba.x malabarlcum and is exfrorted together witlio 

.\ certain amount of material is sent to Europe for the nr,=h and 0 
indu.stries, i. e, various rushes, rattan canes and the leaf fibres oi pair 
Livistona sinensis, Chamcerops etc. Bamboo pulp for paperraakiiij 
now being manufactured at Vetri, a place situated at the junction of I 
Red and Claire Rivers. 

Oils and Fats. — Copra is produced in Cochin-China, groiiml-nnf 
central Annam and castor oil .seed in Tonkin. The colony also e.cpai 
sesame seed and hevea seed which contains about 42 jrei cent of a drri? 
oil somewhat similar to linseed oil. There are districts in ITpei 
where hemp and colza could no doubt be grown with success. 
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Ymons Other Products. — The most important of these is plantation 
iiibbe'- III ^913 as much .as 29 300 acres were under heveas, represen- 
ting c-'pital sunk to the value of £ 800 000. Exjwrts in 1914 amounted 
.to 180 tons. 

finally as worthy of possible future developments the following mate- 
jjjs should be mentioned: tobacco, to be grown for the French Govern- 
jtnt monopoly ; various essential oils and extracts such as badian, citro- 
ja, vetiver, lemon grass, ylang-ylang, galangal, camphor ; catechu ; 
■oca; and lastly agar-agar to be obtained from certain seaweed beds 
'j the coast of Annam. 

utt Agliculhire in Switzerland. ~r. DESEHENsE-.Les ameliorations fondercsaiSuhEe, 
in La yte a^ricolt et rarah Year VIIl, No. 36 (Special number on Srvirs agriculture), 
pp. i6i-i6+. P'lris, September 2. tpiS. — II. Hokge.ato .A., Le betail bovin eii Suls.se, Id., 
p|), — III. J.,I,e8 cooperatives d’elev.ige (lu betail fu Suisse. W.,pr,i73- 

,j5._IV. BOTttET D., 1,3 ctiivreen Suisse. Id., pp. r 76-180. — V. I’oKci.’ErF.,I,aviti- 
oilture cn Suisse; scs rapports avec I'Etat. Id. pp. 184-18.S. — Vl. Le regime des fortis 
en Suisse. Id., pp. 184-185. —VII. Peneueyre F., La culture fruiti^red la moutagne, 
speci-ilement dans les Alpes et le Jura Vaudois. Id., pp. i86-t88.. 

The area of cultivated land in Switzerland is so limited and its value 
j so high that the State takes an active interest in all schemes of recla- 
iiation or improvement. A government service has been instituted tor 
he purpose of assisting any such schemes and the writer is at the head of 
he section for the canton of Vaud. 

f All the available arable land is liable to flooding and to damage by 
sion and landslips. For this reason as early as 1S07-1816 the Federal 
remnient took part in the first scheme for the regulation of water- 
uses, !. e. the embankment of the River Linth. Since then it has as.sist- 
in the work of regulating the water system of the Jura and its adjoin- 
; plains, and in many other schemes of a similar nature. During the 
riod 1872 to 1911 the federal inspectors of Fublic Works sanctioned the 
penditure of no less than £ 9400 for such purposes. The results have 
ea Kcelknt for the Canton of Saint-Gall, in three cases the value of the 
1(1 has been raised to the extent of £ 27 per acre, while in the valleys 
the Rhine, Linth and Seez an expenditnie of f 52 000 actually produc- 
. improvement valued at £ 1 34 000. 

Drainage was first practisrf about 1850 and two years later Fribtirg 
tssed a law making the drainage of bogs compulsory. In some cantons 
iploraas were granted to men who showed special proficiency in such work. 

' Over the whole of Switzerland, pea.saDt proprietors are the rule and 
e holdings are very small. Out of a total of 252 49 ® holdings 201 919 
tige from i to 2 acres, and not oidy are they too smalt but each 
toYohjlvs severaA scattered plots, the 201 919 iit 9R^8tion being 
ade up of nearly three million plots averaging 0.6 of an acre each. In 
me cantons the necessity of redistributing the area has been felt for the 
St thirty years, and the idea has gradually been extended over the coun- 
y, so that now, if in any part of Switzerland two thirds of the holders, 
tiding no less than one half of the land between them, agree to make 
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a rational redistribution of the land they have the legal right to enf 
the reform. 

The improvement of the mountain holdings is encouraged not or' 
by the federal and canton governments, but alsb by numerous assoc 
tions formed for that purpose. Such improvements consist in drainj, 
harrowing and manuring the soil ; in collecting and removing stones • 
the building of roads, houses and farm buildings ; in the putting jn 
fences ; and in the regulation of surface water. Between the vears 
and 1912, over £ 560 000 was spent on work of this kind. 

With regard to the granting of financial assistance for the varic 
schemes for agricultural improvements and reclamation, the Federal G 
vernment goes on the principle of helping those who help themselves a 
only subsidises schemes towards which the canton have contributed 0 
half the estimated cost. The distribution of grants and subsidies sin 
1885 been as follows : 


Sum coutribiited by 



Total 

Federal 



cost 

Governmeut 

GuvercaiPut 


£ 

£ 

£ 

Lowland reclamation 1885-1912: 

Drainage and irrigation (53000 acres} 

532 000 

155000 

I2f)0W( 

Construction of roads (140 miles) . . 

91 000 

2O 000 

1 8 soh 

Redistribution of land among small- 

holders {170000 acres) 

112 000 

41 000 

2 (J (XIO 

Other improvements 

93 000 

25 000 

20 000 


828 000 

247 000 

1 'J 3 500 


484 000 

162 000 

109000 

^^o^^ntain reclamation 

I 392 oco 

409 000 

302 50U 


Since 1893 the Federal Government has also undertaken to 
part of the salaries of the agricultural experts engaged by the canton 
II. — The total head of live stock in Switzerland has been valuei 
£ 28 000 000 and the importance attached by the government to tliis hn 
of agriculture is shown by the fact that the state grants a sum of £ 40 
per annum for the encouragement of pure breeding. 

In aU live stock shows, judging is carried out e.xclusively by 
.system of score cards, a sample of which is given in the adjoining ta 
and great stress is laid on pedigree which counts for half the total num 
of possible points, as follows: 

Out of 100 possible points, 

16 points are allowed for the 2 parents or 8 points for each 
16 points ” ” ” 4 grandparents or 4 points for auh 

16 points ” " ” 8 greatgrandparents or 2 points for each 


48 points 


” whole pedigree. 
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Outside crosses are not encouraged and improvement is obtaiueij 
the method of selection and in-breeding. 

The characteristics of the four chiefSwissbreeds— SimmenthafSch^^jj^ 
Friburg and Kerens — are given in this article as well as their gtograpjj, 
cal distribution in the countr>'. - ‘ 

III. — There are 850 cooperative live stock societies in Svvitze 
land (i) amongst which the two chief breeds, Simmenthal and Schsit- 
are distributed in about equal numbers. 

IV. — Swiss goats have long had a very good reputation abroad an 
exports of the Toggenbnrg breed to England were begun as early as ijgj 
During the nineties goats were much improved by a careful selection c 
breeding stock without bringing in any foreign blood. The four ebij 
breeds are : the Valaisian or Black Neck, the Wfiitc Saanen or Gessenav 
the Alpine, and the Toggenbnrg. There are a number of goat club' 
and during the years 1908 to 1910 the Federal Government graaie 
the following bomi.ses to prize animals: 

£ 4t)0 to 11S4 5\nhn.'ils in HfoS. 

£ 5:0 to 1225 animals in 1909. 

£ 650 to 1,^35 animals in 1910. 

Swiss goats yield on an average 150 to 180 gallons per annum, ] 
the valleys they are kept by the smallholders and graze the land near tl 
homesteads, but on the higher ground there is usually a \i|lai 
goat-herd who collects the animals every morning and takes them 
the upland pastures for the day, bringing them home again each eveir-^ 
There are 115000 herds in Switzerland averaging 32 goats per herd, 
active export trade is done with Germany where the Swiss breech li 
given excellent results when crossed with the local German gnats, ' 
trade will probably be c.xtcndod to France for the improvement m 
especially of those breeds found in the Central Plateau, 

V. — The area of land under vineyards only amounts to 60 000 ac 
in Switzerland , yet there are two experimental stations set aside for pm 
viticultural work. One is the Federal Station at Wadenswil and the oti 
is run by the canton of Vand at I.ausanne. In other parts of the count 
special instruction is given in the form of short temporary' courses whi 
the Federal Government contributes to by paying one lialt the cost. .Isd 
ance is given by canton and Federal Governements to all cultivatf 
who are willing to take protective measures against diseases such as m 
dew, or to insure them,selves against damage by hail. Important sob 
dies are granted too for reconstituting the vineyards (1. u. 
vines which are either attacked or liable to attack from phyllocis™] 
varieties grafted on resistant .American stock). Cultivators have rec 9 
ed as mucli as £ 35 to £ .45 pier acre for this purpose, half of a W | 


(i^ See iKternational Review of Agricultural Economics, Jan. 1916, pp- 47'5^- 
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^ntributed by the local government and half by the central govem- 
Swiss wines are protected by an import duty on all foreign wines 
VI, — Forests in the canton of Vaud are classified as follows ■ 

Pnhtk and private Jmsts. — Under the heading of private fore.sts 
ivould also be included land owned by an association of small holders 
Protective and non-protectm-foreids. ~ Protective forests are ttose 
situated in the collecting areas of torrents or those which by their po.sition 
jjert a protective influence against storms, avalanches, rock-sHdes land- 
;,lips and erosions or winch tend to regulate the flow of water from a moim- 
in fide. 

iioimiain forests and Im-hnd forests. - The distinction between 
^ese two classes is merely an arbitrary division made locally by the com- 
uiies at an altitude oI 2500 to 3000 ft., and is not recognised in federa- 
iicts. 

In ei’ery kind of forest whenever felling is in progress the replanting 
' a sdilacc equal in area to the surface felled is made compulsory both 
,• the federal and canton law. All trees to be felled must be previously 
arked and no clear felling is allowed without special permission from the 
cal authorities. In the case of protective forests the Federal Coveni- 
,eiit only can give leave for cutting and all operations must be carried out 
ador the supervision of the local officer. 

MI , k' arioLis attempts dating as far back as the si.xteenth and eiglit- 
anth centuries have been made to e.vtend the area of orchard,s iii'the 
igh part.s of the canton of Vaud. In 1X90 the Agricnltnral Institute at 
aiisamie imported a number of hardy varieties of plums, apples, pears 
Dll cherries from Russia , Sweden and Denmark, and nurseries were 
itablished at high altitudes (25ooto.tooo ft.) for their propagation. The 
illmving year a few small trial orchards were planted on Mount Jorat 
VEilookiiig Lake Lehman at about .gone ft. and when these were well 
carted general planting was encouraged by means of practical denion- 
Irations, lectures and by the free distribution of the new varieties. 

The most successful kinds are given belorv: 


Apples 

jetl .Astrakan 
“ ite Aslrakati 
It Nallv 

ovb or Tulska 


Borowinka 

Aiitonovka 

Papierovka 


Plums 

A variety imported Roth<liimasiricr. 
umler the name of 
Vinetisc Saxomia 
proved to be bcune 
tie JRiiilccat. 


There are now flourishing orchards of Titovk.i, Antonovka and Pa- 
iiovka at about 4000 ft. liigh. 


>9 The Oxygen Consuming Powers of Natural Waters. —irmsE c. w., and A(;cn.,cR 

S K .mrfe I’Ulippme Journal tit So.w.Vol, XI, Sec. A., Xo. i, pp, 37-47. Manilla, 
January njif,. 

The oxygen consuming capadtx’ of water as measured by its ability 
! i'Wiice potassium permanganate is a sensitive means of detecting fliic- 
pions in quality in a water supply, and gives comparal)le results when 
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a fixed method is strictly adhered to. lu order to study some of tie 
factors which influence the reaction a series of tests were carried out vriti 
river water drawn from the Manilla dty reservoir and containing 
than 5 parts per million of chlorides. 

The first factor studied was the length of time allowed for the digej 
tion. Samples of 200 cc were nsed and the tests were carried out at moot; 
The results are given in Table I. 


Table I. — Reduction of potassium permangate by water ; 
effect of varying the duration of digestion. 


Duration of d^estioa 

PoiQuganate tequbed (i 


cc. 

Less then I nduuie 

0.82 

■5 

l.IO 

30 » 

1.27 

45 • 

1.29 

1 hour 

'•34 

2 » 

'•75 

4 

a.46 

(i) ICC — 0.1 mgm oxygen. 



The decomposition showed no signs of reaching an end point aft( 
several hours digestion. The tests were then repeated at lower tempt 
ratures, but even at io» C. the effect of the time factor was still markei 
although the difference between the four and eight hour digestion wa 
negligible for practical purposes. 

The effect of the presence of chlorides was next investigated. Sami 
pies' of 100 cc were used this time and the digestions were kept going H 
4 hours at 30" C. Some of the results are given in Table II. 


Table II. — Reduction of potassium permanganate by water ; 
effect of presence of chlorides. 


Chlorine content 

(in pacts per million parts water) 

Penaangaoate required 

Difierence in pennaaganaW 
required due to prejeaa i 
of chlorides 


cc. 

cc. 

0 j 

i.31 

— 

5 

1.38 

0.07 

10 

1.46 

0.15 

20 ; 

1.48 

0.17 
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The error due to the presence of chlorides persisted even when diges- 
was carried on at a moderate temperature. This error was reduced, 
Ithoiigh not eliminated, if digestion was carried out at or below room 
jfjture and if the final titration of excess potassium permanganate 
,,.js made with sodium thiosulphate in the presence of potassium iodide 
'"jjij starch indicator. It was further reduced by digesting the water 
- mules w'fl' potassium permanganate in alkaline instead of acid solu- 
toti according to the method described by Schuuk, and Win'ki,er (i). 

\ last series of tests wa,5 undertaken to determine the effect, if any, 

)( the presence of traces of hypochlorite in the water. It was found that 
jvpocUorites oxidize organic matter in cold or hot solution and should 
therefore be eliminated before any determination of the oxygen consu- 
riia? power is made. , 

From these results it is evident that the determination of oxygen con- 
jortiptiou is not at best an accurate measure of the organic content of wa- 
ter and gives such uncertain results that isolated determinations are 
el verv little value. It is only when a water supply is to be consumed 
jiepeatedly that the method becomes very useful. 

ifio - Immunity to Cow Pojasla Result of Intravascular Infections.— ca.'tos i,., in 

SVortcrs da t’ Academic dec Sciences, Vi>l. i()3, No. i ), pp. 333-340. 
Biris, October 2, 1916. 

1 series of experiments were carried out with cow pox vaccines in or- 
ier to determine the length of time, if any, which must elapse between 
hocuiation and immunisation. A very pure vaccine was injected into 
lie veins or arteries of rabbits, and immunity was tested by local reuc- 
ions The results show that the time required for immunisation varies 
ivetsely with the amount of vaccine injected, so that though it may not 
t possible to suppress completely the latent or incubation period, it is 
asy to modify its duration. Individual differences in the subjects ate 
r less important than the amount of vaccine used. Other investiga- 
rs (BorsQUET, Husson, Heim and Grb.'.ory) who have not taken into 
lonnt either the activity of their vaccine, or the size of their doses have 
itained very contradictory results with regard to the period of incuba- 
m, and the above experiments offer a satisfactory explanation of the 
scispaiides recorded. 

Si - The Royal Institute tor Agricultural Experiuienfs Tripoli. - m.vmaso g , in 

.Uinii/r7(i dcUc Colonie, Uffici-y Economic), BoUcUino Ji Infornmioni, Year V, N'os, i, 

2 anti 3,pp. --122. Rome, Jamuiry, Febnwn' ami March 1916. 

One of the first duties oi the .Agricultural Department (" Cfficio 
patio "I of Tripoli has been to found an experimental station for the 
povement of existing agricultural practice in the colony and to extend 
fc area of cultivated land. The station was established in the autumn 
hiy at Sidi el Mesri, on the outskirts of the city of Tripoli, where build- 


EXPERIMENTAL 

AND 

ANALYTICAL 

WORK 


i'l Si: Din-l;r pdytech. Journa’ (1868) 188, i<) 7 ; ZeitsekriH Uir amlytische Chmit (1914) 
561 
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ings had been already erected for an agricultural school by the furks 
Temporary accommodation is there prorudedfora metorological uoser^ j. 
tory a museum and library, chemical and botamcal laboratories, ^4 
for the necessary scientific and administrative staff. Store rooms, j^tables, 
implement sheds, cattle sheds and cottages for the servants and workmet 
are grouped round the main buildings ; also a good covered well fitted wiy, 
an electric pump and a reservoir of 2000 gallons capacity. 

The experimental ground is divided into : 

1) A park where varieties of trees and shrubs are tested ior 
cultural, ornamentarand protective purposes. Thirty eight hinds are 
at present on trial and this number will be greatly increased as time goes 

2) A dry orchard for fruits which are likqjy to prosper without 
irrigation. These consists of . 


Peaches 

Walnuts 

Figs 

Loquats 

Zizyphus spp. 

Pomegranates 

Carobs 

Casuariua 


Apricots 

Almonds 

Quinces 

Pears 

Cherries 

Table olives 

Eucalyptus 


■?) An irrigated orchard which is also provided with efficient wiir 
screens It is planted with all the fruits of the dry orchard escep 
carobs, casuarina, olives, and eucalyptus, and has m addition ; 


Lemons 

Bergamots 

Limes 

Oranges 

Tangerines 


Kin Kans ” 
Kumquats 
Citrons 
Custard apples 
Avocados 


4) A drv almond orchard to test the possibility of establishing iucl 

trees on the dry step]*. u . 1 n 

A \ drv olive groi'c consisting partly of an old established plate 

tion and partly of a new plantation of native and Italian vaneties. 

6) An irrigated halm grove in which all the varieties ot hoitl 
African dates are eventually to be collected for purposes of f 
At present 47 ki»ds of Phoenix daclylijera ar '^growing there, 
have been all obtained from the coastal region between ^ ^ 

onra, and later, other parts of North Africa will be explored to proiide 

material foi testing species and varieties of 

suitable for use as table fruit or as dried fnilt. The ‘•'iMate of J 
should be well adapted to the production of the earlier \anen 

^ ^ 8) A plantation of prickly pears on particularly and soil "I ^ 
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raised 

jging- 


Sicilian and American varieties of the tnr« r > 

- the spineless type as a fodder plant and thTspt? £ 

JI5- 

9) A field for cereals which at present consist of fpnr 
ties of local barley and some native and Italian vanVtiPc f 
to) A field for fodder plarUs where hairv and r ^ 

(Lathyrus sativus), fenugreek snlla oTsr t T 

,.8 .. bd.8 „M J,h„, It* ” *,“■ 

0 under experiment. "Angels is 

II) A field for irrii^ated crops which is nrinein,ll„ • j , 

erne, the rest being under tobacco. Of the latter the T ,“™P’'''? 

,nt Herzegovina, Porsucian, Xanthi jaka Ifa ofuk 
„ Virginia bright and. Java have beei under trial and fh 
Siclis el Mesn, but also on various other estates 
.Vs the coastal region has proved well adanted , 

p- trees, the question of introducing the rearing of 
, farms is full of interesting possible, a" W 

„ts have been earned out with graine of the PyrLtes CraL 
yjaiine, Istria Yellow and native Yellow C and F breeds 
„ a™, or X B,j™. „d „j.„„ „ , »; 

ilts have been most encouraging. i^e 

So far as irrigation problems are concerned, tlie Institute is at 
tinveshgating wells and water lifting apparatus for use on t l e Sifo 
kinds of farms. In the immediate district of Sidi d vr . 

into working order. But progre^ in the establishment of Lter rS 
plant IS slower as he systems in use arc numerous and var 'd^d 

mdindual ments of each have to Ire determined. Those at present 
er construction are : present 

The .'irab system of counterpoise or shadoof. 

The noria or endless chain with buckets, »ork«l bv horse gear 
Ttie windmill with force pump. 

The Archimidean screw worked by motor. 

The compressed air pump. 

Klcctric pumps of high and moderate jwwer. 

up the difficult problem of reclain- 

mental Ir fv, ® “own sand A„ ex- 

hut trstifr ‘u ‘ho surface and 

The dLrt ♦ T ^ usotul crops, 

ewntua^lv ™d "otyotbeen created, but 

P. goats r, ire ‘•romadaries, camels, donkeys, 

them bv poultry) and the possibility of improv- 

' ‘’y crossing wdth suitable imported breeds ; 
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the harvesting, storage- and feeding value of forage crops ; the comtnonf 
diseases of live stock and means of checking and preventing them ; systej 
of management and breeding and the returns to be obtained from cad 
The Institute itself will endeavour to keep a large head of all kinds i 
breeding stock to be drawn upon by other parts of the colony as requj] 
ed ; also demonstration flocks' and herds to be run on economic ling 
Extensive trials will be carried out at one of the special farms mentioj 
ed below on the management of animds turned to pasture. 

A nursery has been established within two mles of Sidi cl llesii | 
provide stock for the Institute and for distribution to sub-stations at 
to native and Italian farmers. Olive trees (of the Tripoli, Tunisian at 
wild varieties), Seville oranges, bitter almonds and various fot«t tie 
are already being cultivated as well as certain /ruit trees and bushes. 
Plots are also prepared for raising special strains of lucerne and tobacc 

The complete project of the Tripoli Institute includes the creation 
two demonstration farms. One of these, in the region of farhoia 
will specialise in the production of cereals and the grazing of live stod 
The other, which has already made a start, is situated at Sabrata (distd 
of Agilat)’inthe middle of a large area of good steppe soil, with areas 
ably high water table. This area is crossed by the railway and cnji 
a good climate so that the conditions are eminently adapted to ■ 
foundation of a big Italian farming colony. The type of farming prop 
ed is one consisting chiefly of irrigated plantations, though the ptc 
mity of the water to the surface makes it possible not to exclude irriga' 
crops Further, the settlement will afford a good opportunity of test 
a system of land tenure which is very suitable to North Africa andti( 
lead to the planting up of much land which is at present only ptodiic 
the poorest pasture and an occasional barley crop. By this sj-stf 
wliich is known as the " mougharsa ", the landlord leases the laud t 
tenant for a number of years (usually ten), and during that time the teni 
pays no rent, but is obliged to do a certain definite amount of plant 
to build a house and to dig a well. At the end of the given peno the wi 
property is divided up e<iua]ly between the landlord and the ® 
At Sabmta, the obligations of the tenant will consist m the formahon 
an olive grove, the pilanting of almonds and other fruit trees 
unirrigated - and the making of a small irrigated garden and or* 
where the tenant can grow a large part of his own food. 

The establishment of a government experimental farm for rn^ 
crops has had to be postponed owing to the present scarcity of M 
but there are a number of Italians and natives already 
irrigated farms and these will serve to guide intending 
to learn something about possible returns from irngated crops. 
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- Recent Investigations atthe Imperial Institute, London : Whales’ Bones from 
(He Falkland Island ; Halted Barleyfrom Cyprus ; Eaible Beans from Burmah ; Paper- 
Making Materials from South Africa ; African Silk. — Buiidin «/ the impend 
lii-Jilate, Vol. XIV, No. 2, pp. 149-181 and 261-267. London, April- June 1916. 

Whales' bones from the Falkland Islands. — - The whaling industry^ of the 
Falkland Islands and its Dependencies (South Shetlands, Graham’s Land 
5(„,th Orkneys and South Georgia) is now the most important in the 
In the 19I3-1914 season 9429 whales were caught, the total value 
df the products being £i 301 548. The bones, which accumulate in 
enormous quantities, were formerly thrown away, but are now boiled 
jjffn with the flesh to extract the oil, and the residue is converted into 
tjamire. In the 1913-1914 season, 1327 bags of bone meal valued at 
£5 JO were produced in South ’Georgia, while the entire Colony and its 
pepeiidencies in the same year produced 94835 bags of whale guano 
valued at £47 887. An average sample of the bones reduced to a meal 
»is analysed at the Imperial Institute with the following results which 
are shown in comparison with those recorded for commercial raw bone 
meal : 



Whales’ 

Raw 


bone meal 

bone mcttl 


Per cent. 

Per cent. 

jIoLsture 

730 

«. 8 o 

Organic matter 

JO-40 

34-94 

containing nitrogen 


4-19 

” oil 


about 10 

PhiiRphoric aciil 


21.60 

Lime 

24.06 

28.53 

Miignesia etc 

7-39 

4.63 

Siliceous matter 


14.5 


\ Xakd Barley from Cyprus. — In a sample of skinless barley received 
boin Cyprus, the grains varied in size, were of a light brown colour and 
ladV dull translucent appearance. Their germinating power was 96 per 
ent Vithiii 5 days. The barley was analysed and compared with En- 
llih aVd Azof varieties with the results given in Table I. 

This naked barley could not be employed for malting purposes 
nit possibly might be used by distillers. Also it ranked as a good class 
1 feeding barley and might be employed for blending with other feeding 
tuffs. In March 1916 it was valued at from £2 los to £2 12s H per 4S0 
IS, c. I. f. London. 

Edible beans from Burmah (i); — Experiments have been carried out 
I Mandalay, Burmah on the cultivation of Lima beans {Plmseohis Imtalus) 
liich were introduced from Madagascar and California in 1912-1913 and 
f tep,ity beans (P. aiutifoHus) which were introduced from the United 
tales in 1914-1915, The first crop of Madagascar Lima beans contained 
lore prunsic acid than the original seeds (0.0025 to o-W'S as against 0.002 

(1) See R. Nq 5. {Ed.) 
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Table I. — Composition of naked barky from Cyprus. 


Moisture 

Total nitrogenous substances 

True proteins 

Other nit. subs. . • • 
Fat 

Carbohydrates 

Fibre 

Ash 


Albuminoid ratio 
Food units 


Naked 

barley 

Bngli^ 

barley 

Azof l.iarley 

Per cent 

Pet cent 

Pei cent' 

10.4 

14-9 

U.() 

JI.5 

8.0 


10.3 

— 

- 

1.2 

— 

— 

1.9 

1.5 

2-5 

72.4 

68.5 

65.1 

1.8 

•' 4-5 

4-4 

2.0 

2.6 

L8 

1 : 6.7 

I : 9.0 

1 

! 1^5.7 

106 

92 

i 


Table II — Composition of tepary beans, of Voandzeiasabterraneahems 
and of the residual meal from waler-melm seeds. 


Moisture 

Total nitrogenous substances . 

True proteins 

Other nit. sub. 

Fat 

Carbohydrates 

Fibre 

Ash 

Albuminoid ratio 

Food units 


Tepary 
beans 1 

1 

y. subterranea 

beans 

Rffiidiml 
meul from 
water-melofl 
seeds 

Per cent 

Per cent 

Per cent 

12.0 

8.25 

9.5 

23.0 

21.3 

iS.-j 

20.0 j 

19.8 

170 

3,0 

1.5 

1,0 

1.8 

! 5-9 

0.5 

57 -i 

! 58.1 

25,9 

2.7 

i 3-2 

129 

3.2 

3-3 

2.^ 

1 : 2.9 

I 3-4 

1:1.5 

119 

127 

74 


’ — ^ 

— 


to 0.0025) ; in subsequent crops this high 3 

ed though it still remained above that of the imported . 

appear from the results obtained that the prussic ^ J 

by the weather conditions, but not, on the other hand, by the m u ^ 
soil on which the crop is grown. The Californian Lima 3 

smaller than the original sample and containing 0.0045 p 1 
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IBIE ni. — Chemical examination of tambcokie erast fmn, ,1. t 
und papyrus from ZultZT 


TambooifiA i 


Papyrus 


,isture (on drying at ioo»-iiooC) 

1 (expressed on dry material} 

jrl of unbleadied pulp (dried at lono-noo^ j 

i-spresse*! on air-dry material 

5 » material dried at ioo«-iroC. 

;s ia weight of pulp on bleaching 

Idof bleached pulp (dried at ioo''-xio°C.) ex- 
ressedon original material dried at ioo"-iio«c 


gth of ultimate fibres 
ian length . 


j grass 

I Stems aud 

1 leaves 

; Stems only 

Per cent 

j Per cenT* 

1 Per cent" 

I0.2 

! 12. 1 

1 II. 6 

7-4 

! 6.0 

! 9.4 

1 

37-1 

2r.2 

1 

■ 22.5 

' 41.3 

24,0 

, 25.5 

! 3-1 

13.9 

1 4-9 

40.0 

20.7 

24,3 

ios. 

ins. 

, iss. 

0.012 lo o.i8b 

0.009 too.i8 

O.OI to 0.18 

o.oSr i 

0.042 

0.048 


.... v.,..d e„ __ 

trireme heat, yielding a crop about fimr f during periods 

Jilted from the kidney bean (P. vtibaris). The as ,"'ould be 

mah was in good condition ; it contained no alkalo'iT* reserved from 
osides and compared favotirablv with Ii.,rV t k ^ or Q’unogenetic 
lvalue (Table II). On a noTd 7 beams with regard to 

a Ion, ^ u normal London market it should be worth 

hmuheia subterranea beans from the Sudan v u 
tiaoiis plant widely cultivated in rl iT ale- 

> an article of native d ef V for its seeds which 

n Province! ^Tetia and r„™ «'e Nor- 

Institute some years aeo (li at the Impe- 

qaality. Their comix^ition ^ - "“"P “ ’'^‘ber bet- 

^ view to findi a irl T *be Imjterial Institute 

® market for them in London. The seeds contained 


and 5, 


[Ed.] 
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74 per cent of moisture and yielded 23.6 per cent of browTiisli 
oil which had the following constants ; 


ydio^ 


Specific gravity at i5“C 

Solidifying point of fatty acids . . . 
Acid value {mgms. potash per i gm. oil) 

Saponification value 

Iodine value 

Hehner value 


<^>923 

io.yc 

8.4 

191.4 

II7-I ptT rent 
M.i 


The oil is very similar to that obtained from other cucurbitaceoiis 
The residual meal left after extraction contains no alkaloids or cv ™ 
netic gliicosides ; it has a high percentage of fibre and a low foori T 
(Table II). , 

Colocynth pulp from the Sudan. — Colocynth is the name ' 
to the peeled dried fruits of Cilrullus Coheyntbis, the material freed h 
seeds constituting the drug known in the British Pharmacopoeia as ct 
cynth pulp. Before the war, it was largely obtained from Turkov i 
Austria and recently considerable quantities have been exported" h 
the Sudan. The sample under examination was of good qiialitv a 
was valued at is 3 d per lb. 

Papermaking materials from South Afr.ica. — Tambookie or tamlx 
tie grass (Cymbopogon Nardus var. vallidus) is said to grow hixuriait 
over large tracts of country in the Transvaal reaching a maximum heig 
of 5ft. 6 in. The results of the chemical examination of the grass 
shown in Table HI. A high yield of pulp of good quality and easily blead 
cd was obtained, and from it a strong paper was prepared, The gJ 
was valued at £4 per ton. ' 

A sample of papyrus from Zululand consisted of greenish yell 
pithy stems averaging 7ft in length and 1 in. in diameter at the hi 
each with a tuft of narrow pointed leaves (about 14 ins. long) at theti 
The proportion of stems to leaves in the sample was as 4 to i, Resn 
of the chemical , examination are given in Table III, The yields of pi 
are comparatively low, but the material might be used with profit 
worked up near its place of production. 

.ifrican ■icild silk. — The oidy African insects which ])roduce silk 
important quantities are those belonging to the different species of .ins) 
(fam. Enpterodidae). The most important of these found on Bn" 
territory are ; 


A. infracta in Nigeria and Uganda 
A. venata in Nigeria and the Gold Coast 
A . moloneyi in Nigeria 
A. ambrizia in Uganda 
A. panda in Natal 
A. reticulata in Natal, 

All these insects form silken nests or colonies within wliich eadinj 
. spins its own cocoon. The nests vary considerably , in size and ^ 
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jey may be more or less spherical as in infrada J 
jjed as m-A. moloneyi. The envelope of the^pherilf 
„«sts of three thicknesses of silk : tte onter W ml T 
1 texture ; the middle layer, composed of looselv’^^,^ ut 
^ber of superimposed sheets ; L kll?, f ---^nged in a 
,„t-like. The envelope of the flattened ’ f 

le layer of closely interlaced silk. The silk of both 
atmally brown in colour, but in the aSence Stm 
„oe a white silk, and for this reason the natives in parts Po- 
nies enclose them m calabashes. ^ ^ Nigeria some- 

.ilnaphe silk cannot be reeled as is done in th„ „ t . 

„mri. and it is therefore carded and spun as " walte^MJ 
om this it more closelyresembles B. mori silk thin He “P^"^ 

takes dyes well and has been found useful for the JIT] 
wing silks and other materials. The deeummed 
atat is per, lb but owing to the largrarount^hb " 
s the silk from extraneous matter the crude requited to 

,e United Engdom would only realize about id or^Tpe 
er, the silk were cleaned locally by the natives the i ^ 
worth (d per lb. in London. P^°<lrict might 

It has been shown experimentally in Ueanda that eh. 
xessfully domesticated and there seems to he worms can be 

lastly should not be establish^ ?n E. ^ 


CROPS AND cultivation. 


jmnd d Ike Society of Chemical Industry, Vol. X.XXV V,,’ !! !. » ! P ' 
gust ij, 1916. " ‘ * PP - ^55 856. I^ndon, 

tsis s : ites: 'f-~~ 

issssuiss 

a:S ~ *S’~ .-s..;,; z; 

Assuming tlet^ve T f 

“ils would still neel adsorptive pow( 

'^to s;i, also adduced 1 

* or by finely dUded”* ra*" selective ion-adsorption, b 

y vided sohds ; and it is shown exjierimentally thi 


SOIL PHYSICS, 

chemistry 

ANI> 

microbiology 
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under suitable conditions, the reactions causing soil acidity proceed 
cording to chemical laws. The acidity in well aerated soils, in particup 
in cultivated upland soils, is due to the hydrolysis of silicates, of 
the bases are removed by plants and by soil, water, and to the silfcj . 
acid silicates left behind. The weathering process in soils can be ren ' 
duced by treating powdered basalt, granite felspar, etc., with c,irboiiatg 
water and filtering ; the residues are acid to litmus. In dry regions ft 
soluble salts accumulate and cause alkalinity. In these soils orm ■ 
acids derived from plant residues are of little importance : they mav hi 
formed, but are quickly transformed. In badly aerated soils c. g, ft ' 1 
soils, the plant remains are decomposed much more slowly ; instead d 
being oxidised to carbon dio.xide, much of the carbon remains in the sol 
in organic combination as the so-called hnmus' acids, and eveiitualh- 
transfonned into coal. 

The latent acidity of a soil may be largely due to kaolinite anil 
milar compounds, or to free quartz; and the results of the determinatie 
of active and latent acidity show that the amounts of different hydroxic 
that react with the insoluble acids, are approximately chemical 
equivalent. The fact that acid soils do not take up equivalent ainotm 
of different bases from salt solutions possessing a common ion, is a 
opposed to the hypothesis that soil acidity is due to the presence of In 
acids, for the reactions involved would be much influenced by scconiisi 
reactions. By using small quantities of finely powdered soil and laij 
volumes of salt solutions, and minimising the time of contact, the effJ 
of such side reactions can be practically annulled ; and delerminatioj 
of soil acidity under these conditions give results which are best cxplaiil 
on the as.sumption of the existence of free acids. Kurther, the adsorj 
tion hypothesis would lead to the conclusion that the acidity of a J 
would increase if the particles were ground to an impalpable powdJ 
experiments show'ed a slight decrease. 

iN-iNG vr 1164 - The Reclamation oE Arid Steppe Soil and of Shifting Sands in the Frovinn 
>’D FOR Astrakan, Russia. — Vysoizkif r»., The flora oi Ergeniuami the conditions uiHiei nil 

TIV.4TI0N it isileveloped. TpffOhi tuy npuh'-UidHim B(ymaHHh'ih {liuUclinof 

Year Vlir, Xos. pp. 1113-1418. Petrograil, October- November mi? -II. Firj 
J. G., The shifting santlsof the province of Astrakan. Cc.lhchoe Arw/J/ff /wo n Jn 
eodemeo {.Agriculture and Sylviculture), Vol, CCV. pp. 616-630. I’clrogTiid, .\pril i( 

Geographical eonditions. — In Russia there are three distinct lejii 
of arid steppes ; 

1) The Pontic region around the northern margin of the B 

Sea. 

2 ) The Transdon region and that of the northern Caucasus wl 
together form a triangle with apices at Novotcherka,ssk, Tzarytau 
Mozdok. 

3) The Tratevolga region also in the form of a triangle ritl > 
ces at Kamichin. Saratov and Uralsk. 

The last two regions are situated on the edge of a vast semi of^ 
area wliich surrounds the Caspian Sea and occupies the greater par^ 
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tlie province of Astrakan or nearly n million acre, rn- 

,^ded into two almost equal parts by the lower P««nce is di- 

^„,pied almost entirely by the Kalmuks steppe fnd' the "“r 

phich torms the Kirghiz steppe. On the western E a*" 

teau of Ergenia which constitutes the watershed W 

pon and the Volga and separates the Transdon st 

The north of the Kalmuks steppe and the wholeXhcTr^^'l^^'®’''''- 

(jhicb covers an area of some s V millinr, v * inansdon steppe 

Tee from shifting sand. 1 ' “velLf s^h tr^’n^T 

patches of loose sand become more frequent * amf 1 steppe, 

„ . „,fa„ .la, *^1 « Wly .Ig 

ta SHd Klianskaia Stavka tk g .Vtta- 

but south and ea,st of that district beginL vast sond “' shifting, 
iiially merges into a true desert, where there is not 
iiid where the surface has been blown un into dime n T" '■*§''tation 
icing remodelled by the wind. 11,1 sa„drS^ 
atends over about nine and half million acres and n '^“storn .Istrakan 
». d-r *.p,k i„ ,ka . 1 ",“" ”• 

w... .kiah\;,„ ; “.rs''S't?v' 

Etna area these are covered hv oliirocsnu ^ "^ter. in tlie Er- 

Ed and overlaid by days and loains^whose de"Skin 1 ^ 2 ’’ 
ihich gradually t/ass into loess at the surface. * “ 

In the main Astrakan plain, which was once tEr. 1 1 r , 
dspiaii Sea, the changes in sea level have destr . ^wi ^ 

!Ese have been replaced by a series of deposit °wIA^ sandstones and 

ISC and clay above. The most important ^of tb 

>* clay which often comes to the^Set 

pcultuml soil. It varies in 11 , 101 :;,::"^^;';'^^;'’??'"^ t. 

»»..4 rin;s.5c';;: '■ ■ 

oTtd ‘Irt^ltrakr?-^^^^ e™s^qimm 

ioining depressions in whi l' remainder is derived from 

Sbr- 

The smooth! "O' fine (o.i to 0,2 mm in 

Kcter with no v grams gives the sand a very iinstahle 

‘"to shifting dun« hilcs them 
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Meteorological conditions. — The climatic of Astrakan is coatinentjj 
Winters are extremely severe and last three months, a minimum temper 
ature of — 300 C being oecasionaly reached. Then a very short spxi 
is followed by great summer heat when the thermometer often vises tl 
40" C. Prevailing winds are from the east and come like a hot pigy 
across the country. The rainfall is very low. At Astrakan it only amomjp 
to 5.72 ins. while the evaporation is 29.3 ins. or five times as great ■ there 
are 121 rainy days per annum with dry intervals which usually last 7 to 
10 days except in J uly and August when there may be 50 or more coti.sc° 
cutive dry days, and on the edge of the Kirghiz steppe drought lasth 
130 days has been recorded. In Ergenia the rainfall is higher, 4,5 to n- 
ins. per annum. Mean temperatures in the desert region (Astrakan^ 
and in Ergenia (Tzaritzin) are as follows ; 


Mean temperature Cor January 
July. • 

Mean annual temperature . . 

Underground -daisr. — As a result of numerous investigations it hai 
been proved that there are two layers of underground water in Astrakan 
a lower one 25 to 30 feet below the surface, heavily charged with salts 
and an upper of fresh water close to the surface and found in the regions 
where the ground is covered with Artemisia. A well 13 feet deep and ■ 
feet wide in such regions will supply enough water for 100 head of cattle 
throughout the whole summer. 

I. Ecological study of Ergenia. - A certain amount of planting w 
carried out in Ergenia about the middle of the last century. In 1913 tl, 
Russian Department of Forests wishing to know whether it would lx 
advisable to resume planting operations, instituted an enquiry into 4 
progress of the planted areas. The writer who was put in charge of tl 
enquiry did not limit his observations to the condition of the forests, bi 
at the same time made a thorough study of the entire regional flora in r 
relationship to soil, to climate and to cultivation. In the present pap 
he gives a detailed ecological description of the region, using for the pii 
pose not only his own data, but also that collected by other investigatop 
Afterwards he discusses the agricultural possibilities of the area. 

In studying the plant associations the system was followed of gidil 
to each association a descriptive name which indicates the type of ta 
represented. Eor instance: 

Poirc^urn lue ins niLiUilloral hcrtkiceous flora in which Poa pratensis is (li)mmant. 

Stipsfufn (from slijiare =s locrowd) denotes a typical flora of the virgin sU'ppe fomiiHi 
close turf and made up chiefly uf species like and Koekriaaoni in the cast 

I<ess, 

rhymetum is the flora of the calcareous hills where the aromatic species pretlomiDatf»>“‘' 
cspdciilly Thytnui, Satureja, Hyssopus, Zixyphora, Salvia, Scutellaria, Stackys, i .Ttriuw 


Astrakan Tzaritzin 
c 

7.2 ,,.3 

25.5 :,,6 

'*•4 7,0 
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is the flora of the add steppes with weak alkali soils, the douiiuanl spwies 
, mafilima and its numerous varieties, Artemisia pauciflcra Keller, ele, 

strong alkali soils dominated by Salsola,SalicoTnia, Suaeda, 
il Bra^hylepsis, Kalidium, Camphorosma, Tuimrix, etc. 

Usin" thi'i type of nomenclature, the chief plant associations in Rus- 

iaare: 

Herbaceous plants and mosses 


Salitieta Sphagneta 

(Alneta, populcta) Carccta 

(Beluleta, especially in the cast) Poarcta 

Abiegiia Slipeta 

Pineta (Thymcta?) 

Querceta ^ Atlemisietn 

(Fageta) vSalsolcta 


On the virgin steppe of the Ergenian Plateau, the dominant plant 
isodation is divided into three groin« aaonling to the soil : i) stij>eHim 
liildliiiin on the black soil ; 2] slipelum c-itiemim on the light brown 
jiis' and 3) stipelum gramimmn on the dark loams. The last is the most 
[iiodant and its flora is given below. 


Forest trees 


miCM COMPOSITION OF THU STIPETUM CRAMIXEUM. 

A.—DOMlKASr SPfiClES- 
1. Woody plants. 

Cahphaca tco^arica. [Spiraea hypMcifolia). 


II, Plants with i.cn'o RinzoMi-A. 


ojiyruni ramosvrn. Carex stenophyUa C. 

(lira vuls,<ins. Ocuhis Onisti C. 

'opiilon Purh?) Raniniculus oxyspinniis. 


Achillea selacea. 
Glycyrrhisa ^labia? 
Poa sdiuea. 
PoteiitiUii hifurcn C. 


III. Plants witii' .short rhizomes. 


Wrum cristuiuni C Album ilavcsccns. Ctalimn ceruui V, C, 

/I'iiMrc'j, hirin. 

'Syris v 2 i/o,sa C. {Hfluhysuin arenaninH V). pv/yrhicus?) 

tthrnm ac7ij7/ef/0' Iris pumihi C i aleriiiiui lubereK^ia. C, 

irm C Veronica pro<lrala. 


IV. Plants with short rhizomes .and short imeknodes. 

sareptana, JCoeJerffl rfiaci/is C. {Pkleum BtYhmi]- 

Fesruca suioatn c. Stipa stfinopbylla c. 

Stipa capillata C. 

StipH lessingiajia C. 
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Achillea Uptopkylla. 
Artemisia iacaaa» 

A rtemisia pauci flora . 

A sperala humifusa . 
Astragalus albicaulis. 
(Astragalus pkysodes). 
(Astragalus tesHculatus et 
A . doHchophyllus) . 
Cachrys odontalgica (Cj. 
Dianthus rigidus. 

D. pallidiflorus. 
Eriosynaphe longifolia. 
Terula caspica C. 
Kochia prostrata C, 
Staticc incana C. 

Sfalice sarepiana et St. 

tomentella VI, C. 
Veronica orientalis. 


V. Plants with tap-roots. 

Arenaria graminifolia. Asperula glauca (m q 

A. longifolia C. Astragalus asper. 

Astragalus subulatus.. Ceniaurea ruthenica 

Astragalus utriger. Crambe aspera. 

Dianthus Uptopetalus C. Dianthus capitatus C 

Eryngium campestre C. Gypsophila pafiicukia c 

Euphorbia Gerardiana^ VI, C. Medicdgo jalcata C 
Helichrysum arenarium. Medicago versicolor. 

Herniaria incana. Phloms pungens C. 

Linum austriaatm. Salvia memorosa. ( =. 

Marrubium praecox. silvistfis). 

Potcntilla astracanica. Silme wolgensis. 

Statice tatarica C. S«y<»iinu« junceum c 

Tkesium ramosum. (Taraxacum serotinus} 

Veronica spicaia III. Marschalli,inu<; e 

Verbascum phcenicrufn c 
VerofHca austriaca. 


VI. Plants v^iiich propag.aie themselves, by secondary roots 

(CoKro/t«*/M5 Jurinea linearifolia C. Artemisia austriaca C 

Euphorbia leplocauh c, 
(Lepidium Draba], 

VII. BVLBOUS AND TUBEROUS PLANTS. 

Allium fHoschaium. Tulipa Scbreukii C. Tulipa BiebcrsUvnoua ll 

(Calchicum luteum). Allium flavumC. (Allium pamculatmi] C, 

(Gagca butbifera). Orniihogalum knuifolmn. 

OrnithogaJum brachystachys C. [Gagea pusilla ?) . 


B.— SECONDARY SPECIES. 
vun. Bibnnuals. 

Tfinta Hn^manni and its his- Erysimum tcrsicoJor. Carduus uncinains C. 

pida variety. Erysimum cancscens (Carduus hamuh.<us]. 

Onosrna iinctorum (Falcaria Rivivi] C 

Salvia Aclhiopis C. Silenc viscosa. 

Scrratula (xeranlkemoides) C. Verbascim oricnlal.’. 

IX. WtNTER-SPRINC, ANNUALS. 
a) Early: 

Ceraioci'Phalus orthoceras et Veronica arvensis et V. verna. (Ptaba vcrna ?) C. 

C. falcatus. (Thlaspi pn!o!ia!»m?} 

Androsace maxima. Androsacc ehngata C. Lamium amplnimlc 

Agrnpyrum proslraium et A. Holostevm umbellatum. 
orientale. Alyssnm minimum C. 

&) Lale: 

[Chorispora tenella). Bromus techrutn. Arenaria scrpyditoHa C. 

(Colpodium humile IV> Bromus squarrosus C. 

Poa balboaa vivipaxa IV, 
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X. Winter annuals. 


peiMUtam C. 

Mjilula Mtats) C. 

ijiosfww”™ stficium. 


Bcktnospermim patulum. 
{I'Hago aivensis) C. 
{Trijolivnt arvense) C. 

Conxo/^a C. 


Cattuliyta microcarpa. 

Crcpis teclofum. 
Echinospfmum Lappula. 
Lithospermum amnse. 
Sisymbrium Simpislfum C. 
{Sisymbnum Locselii tl S. 
Sophia) C. 


.iMcims arenaWns. 

M,r,psiIoi’ sedaideac 

Llj (BiMrisaM). 


XI. SpBU^G ANlTOAtS. 

Eragrostia minor C. 
Polygonum Bcllardi C. 
Atripkx patttla. 
'{Xeranthvmum ««»«««). 


{CkiHopodium albutn ?] 
iPvlycnemum arDen$(\ C 


XII. PARASIXIC PHA.\ER 0 G.\M 5 . 

Cuscuia plamjhra. Orobancke co(ruka. 


C- CRYPTOGAMS. 


XIII. .MowrLS. 

Tortula niialis. Grimmia. 

XIV', Alcae .and Licin-Ks. 

Btlk vagaas. Nostoc commune. 

aria 

iolma 

XV. Kuxoi. 

Probably ihc majority belong to the Angiocarpineae [LycoPirdon spp., GeasUt epp.) 
neciohasidiaeue {Pisoliihus herenkum Frits). 

D the above table the species are dh-iilcil into three phytusodal groups according to their 
at. In liie left band column are placed those species which are more xerophytic than ty- 
plimU ol the association and which are bordering on the next plant association i. c. sC- 
* ciKh'Hin. In an analogous way the spades placdl in the right hand colnniii are all lK)n]er- 
a tk moie hyiliophvtic association i. v. sfi'/iifMHi /ri/i'/olnoH. 

fhe names of the commonest spares arc printal in hatvy type. Brackets mean that the 
katidii oi the species is not very certain. Roman numerals are nse<l to show (hat the 
they follow occupies an iiitennediale |)o»lutii bet^veen the class in which it is placed and 
tssin liciiteJ by the Roman figures. The let ter C is use<l after the name of a sinx ies when 
hit species is a characteristic plant of the virgin stepjfe ol Ascagna Nova (Pontic rc- 
'vhich has been studied by J. K. Patzoskif. 

lie Joiniiiint species all consist ol perennial i>lants which occupy the soil in a more or 
able conditiiin, absorb more water and unlrieiit salts than any other species a^ikI are the 
pbpro liicersuf organic matter. The secondaiy si)eciespn the other hanii are:ill plards 
only once (annuals and bienniels). In the Ergeuia siipctunt i.rtiwincum the 
species are made up of 93 species or fti i>er cent of the total number, nhiie 
■■5 spedes, including parawte plants, are tqweseuted by 59 species only. 
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The deterioration of Steppes and the means taken to check it. __ 
farming is general in the Ergenia region, and the system of grazing is sue]] 
it frequently has a deteriorating effect on the flora which tends to becnin 
mgre xerophytic in character and by its gradual modification influeupp 
the grazing value and the general productiveness of the virgin stjj, ' 
In order to prevent this deterioration and consequent decline of the li 
stock industry it is absolutely necessary that all grazing areas be giy 
regular periods of rest during which the natural flora will have a chan 
of recovering from the effects of the grazing. Further, selected pic 
of the virgin steppes should be fenced round and protected from live sta 
in order to provide natural seed producing centres for the reconstitntii 
of the surrounding flora. These plots should occur at frequent interv: 
and include various types of plant associations, e. stipetum ^raminem 
stipetum subsabulosum, stipetum cinerenm, stipetnm sabulosum. It is jj, 
recommended that drj' farming methods be tried with the idea of intr' 
ducing a more intensive form of farming. 

The creation of artificial forests on the arid steppes is one of tl 
most interesting experiments in applied botany and has important bea 
ings on ecological problems. On the Ergenian plateau woody plant 
will only prosper in places where the water table is accessible, such as fo 
instance in deep hollows, in ravines, or at the foot of gentle slopes. An 
such places being very limited in extent, there is no possibility of establish 
ing forestry as a separate industry. All attenpts to do so by the De 
partment of Forests have failed. The cultivation of trees will have tj 
form part of the ordinary farming practice, and small plantations nii 
be the rule. Both fruit and timber may be produced. The most sd 
table trees have proved to be: Robina Psendacacia, Quercus spp, Popi'-^ 
spp., PyzMS communis, Morus spp. 

11. — The shifting sands of Astrakan (l). — Ten million acres 
the province of Astrakan are covered with shifting sands which have be 
formed during the nineteenth century and which are estimated to spie 
at the rate of lOO ooo acres jrer annum. The principal cause of the tap 
transformation of good pasture into barren sand is the bad managenie 
of the pastoral population who keep their flocks and herds so long in oi 
placp as to result in the complete destruction of the turf. Xeitb 
is the condition of affairs very much better where arable farming is pn 
tised, for the use of tillage implements helps to loosen the surface, whl 
the erdtivators manage to suck the land dry in a few years by abadsystei 
of husbandry, taking one crop after another without manure; then asti 
crops began to fail, the sand invades the ruined fields and gradually d 


vers considerable areas. 

The damage done is enormous, not only in Astrakan, but also in t 
adjoining provinces and in the whole of southeastern Russia. In 
the Government became aware of the inroads of the scourge, but it *1 


(i) A list of Government publications on the subject is given. 
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tea to check its progress. During the period 1904-1909, 46000 acres 
till the early years of of the present century that active measures were 
' brought under cultivation and in 1913 a special Government Service 
'''^organized to deal with the question. The province of Astrakan 
** pat in charge of a chief forestry officer and divided into six dis- 
^(•ts ill each of which a suh-officer was appointed to superintend the 
It of reclamation. The seven officers were university men and had a 
working foresters under their orders. All work was carried out 
jSnaticed on one of the three following systems: 
f I) The State to supply all technical advice and the material for 
ling or planting, hut all the labour to be provided by the landlord, 
las dealt with annually : about ijoo acres. 

2) The State to supply technical advice, and to pay half the ex- 
jgjs of the working foresters required to superintend the work, and 
make an allowance of per day towards the housing and keep of each 
jollier. The population to provide the men and to pay the other half 
the ioresters’ expenses. Area dealt with annually ; 1300 to 2600 acres. 

3) The land to be temporarily made over by the landlord to the 
inistn' of Agriculture. The State to do the planting and to pay 90 
a cent of the total e.xpenses, the balance being paid by the Administra- 
L of the Kirghiz. Contracts of this kind were begun in 1908 and 
[1QI3 some I 300000 acres has been planted. 

Evei)' year the forest officers make a report of the work done in their 
tricts as well as recommendations for the further development of the 

'Td/to& employed for fixing the surface of shifting sands. — Experi- 
iti in Kortern Astrakan have shown that Sdix aaUifoiia Wild, can 
ve an excellent binding effect on the surface of sands. Cuttings taken 
a tie tips of the branches are merely placed in a plough furrow. The 
thoil is simple and inexpensive, costing about 6s per acre and at the 
1 of three or four years not only is the capital e.xpenditure repaid, but 
land may have risen in value to the e.xtent of another 6s per acre. 

In the southern part of the province, where the sandy area is greatest, 
.amatimi is carried eithr by planting cuttings of Salix aciUifotia and S. 
fiM Pall (I) (” nar)-m-tala ") or young plants of Pkrocaccus aphyl- 
Pall (2) ("djttzgun”) and Calligonum spp. {3) (" Kandym ") or by 
of herbaceous crops, The latter is the more common method, as 
iting is comparatively expensive (f 3 to £ 5 per acre), and require be- 
s some sort of protection from the wind, such as parallel wind screens 
it 9 ins. high and 13 ft. apart costing £ i los to £ 3 per acre. Plau- 
)ns too, require after cultivations in the form of hoeiiigs andweedings. 
baceotts plants on the other hand are not only less costly to grow, but 

! .^ccot.ling to VisOTJia.iii Bull<Hnof Afyplu'd Botany Xo. I 9 * 0 'P- 

1 a. -iaiatlural Encydopa/Ma, Vot. IX. p. iSl. Pctmsnid 1905. PuWislwre, A E. 

EX. 

K{. fi Yol. X, p. 143. 1 ’etrograd 1907. 
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cover the surface with crops which are of great and immediate value 
the population. 

Wliere the conformation of the land will allow it, surface vegetj(i| 
will gradually appear if the soil is left quite undisturbed. Elymus ara, 
rius and Agriophyllum arenarium are the first to establish theinselv 
and their roots rapidly spread over the surface and down into t: 
sand to a depth of even 5 or 6 yeards. hater other species appear, gij 
ually covering the surface and protecting the sand from the action of f 
wind.Then finally the two first comers disappear and their places a 
taken by Artemisia marilima which provides excellent sheep pastn, 
But to complete this process, 20 or 30 years are required and it is genera] 
more satisfactory to hasten matters by artificial methods, at least on sot 
parts of the area, so that centres for seed distribution may be form 
and help in the natural reclamation of the land. Usually the procedn 
is as follows : a survey is made of the area, to pick out places which a 
sheltered from the wind, such as the hollows of the dunes. Seed of fl 
mus arenarius and Agriophyllum arenarium is then sown in patchts 
about one square yard on the.sc selected spots and at the rate of 3 to 
lbs. of each per acre. The crests and flanks of the dunes, where sea 
lings would at once be destroyed, are not touched. 

All seeds are supplied from Government seed stations of vvliich 
are already established and occupy 35 acres of land. Cuttings and von 
woody plants are also raised in Government nurseries. Those in t 
north of the province grow pines, birches, oaks, black poplar, etc,,wk 
those ill the south produce robinia, apricots, Pterococcus aphylhis ai 
Calligvnum spp., the total area under nurseries being 150 acres. 

Replanting is only just in its initial stages. In y years not more th 
45 acres have been planted besides 3 gardens and 4 vineyards ocenj 
ing about li acres. The real obstacle to progress in this direction is (I 
uncertainty as to whether the greater part of the province of .istrakaJ 
adapted to the establishment of forests; but with the institution 
the special St, ate Service referred to above, the question will receive pioj 
attention and in ttie event of a favourable report, planting will proc| 
more vigorously. 

1165 - Research on Superphosphates. — i’k.'iolonco i'.,(.\gricuiturai iiiehSdiwU 

in Annal’ di Chimica apfdicala, Vol. VI, Nos. 3 ami 4, PP- 59-112 Rome, lOlO, 

The mechanical condition of superphosphates is a most impor 
factor in estimating their value, as unless the manure be dry and . 

• very fine state of division it is impossible to spreadit evenly on the land, 
order to determine how the friability and dryness are affected by the i 
ditions of its manufacture investigations were made on the ranstitu 
of the substance in the various stages of the process. Ihe results 
summarised as follow'S ■ 

i) Snper])hosphate contains three chief constituents, caloutn 
phate, mono-and dicalcium phosphate, which are found in a more or 
hydrated condition and under various crysralline forms. Calau® 
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ptate ®‘*>' ^ anhydrous salt 01 as gypsum. In or 


dinary 

sivdy 


superphosphates the former predominates, usually almost exclu- 
• where however the superphosphate has been prepared from bones 
T^th limited quantities of sulphuric add, the caldum sulphate is then 
** flv all in the form of gypsum. Monocaldum phosphate is commonly 
S (pOjlj Hj 0, but the anhydrous salt is not rare and has a very 
jefimte effect on the character of the manure. The same applies to di- 
lldnm phosphate. 

' 7) Superphosphate' also contains a certain amount of moisture, 

, j„.(;atled " liquid phase " which consists essentially of a solution of 
''t sohoric add and phosphate of h'me, and which largely controls the 
li^ldisnical condition of the manure. 

The investigations in this connection have made it possible to 
4i\e exactly what is'' meant by " true moisture " and " free phosphoric 
id ” terms which have been used somewhat loosely up to the present, 
einiination of the relationship between the chemical and physical 
tieuies of the superphosphate have shown that the state of division is 
taately connected with the measure of its liquid phase and still more 
fectly with its true moisture, or in other words, with the water present 
1 a liquid form as distinct from water of crystallisation. Further the 
' of fineness of the superphosphate also varies with the amount 
If fiee phosphoric acid in the fertilirer. Two methods are suggested for 
ie determination of true moisture, both being based on the solubility 
ij jIjj, fjjo water in cold alchohol. This alchohol extract may also be used , 
I estimating free phosphoric add. 

4) The investigation in to the conditions of the manufacturing prn- 
s as affecting the constitution of the product has shown that the state 
^ hydration in which mono-and dicalcium phosphate are deposited and 
je content of free phosphoric add in the fertilizer are regulated by the 
:mpeiature curve of the reaction and by the dilution of the sulphuric 
rid employed. Both free phosphoric add and true moisture (taken as 
le difference between total moisture and that retained as water of crystal- 
ation) increase with the temperature. Other conditions being equal 
le free phosphoric add content also varies with the strength of the sul- 
luric used. 

5) In the industrial process, calcium sulphate is first deposited 
he anhydrous fonn. or rarely iu the semi-hydrated form (2 CaS^ OH^ 0) , 
isnm, when present, may be looked upon as a secondary produce 
lilting from the hydration of the two above compounds. Mono and di- 
cium phosphates on the other hand are deposited as anhydrous or hy- 
ited salts according to the temperature and composition of the liquid 
which they are formed, and these two related factors govern the me- 
atiical condition of the resulting superphosphate.. 

Once the relationship has been established between the temperature 
pe of the reaction and the properties of the substance produced, it is 
p to organize means of regulating the process by adjusting the heat 0 
reagents, the quantity of acid used, the d^ee of fineness to which 
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the raw phosphate is ground, the size of the charge put into the jnijfj 
and the duration of the mixing, the aeration of the reaction chamber. 
With proper adjustment it is possible to convert the whole of the ra® 
phosphate into soluble phosphate and to obtain in the finished produfi 
a very fine state of division. 

In a general way the temperature of the mixture is kept betwe( 
6o» and ioo» C. Outside these limits, which vary slightly witti the ar 
dity, a perceptible increase of the hquid phase is brought about whi( 
exercises a marked influence not only on the state of subdivision of tl 
immediate product, but also on its successive transformation. This mr 
even confer definite hygroscopic properties to the mass and may complete 
prevent the secondary formation of gypsum at the expense of anhydri 
which is a change conferring on the ultimate product a high degree 
dryness and fine subdivision. 

The e.xperiments confirm the results of practical experience in mana 
works, i. e. that in order to obtain a fine dry superphosphate the temp 
rature in the mixer should not exceed loo^C. 


1166 - Substitutes for Basic Slag in Italy. — .Menozzi a., in LeStazitmispcrimmkdiiM 
lUilimt, Vol, xpi.x, No. I. pp 7 - 9 - Moilena, 1916. 

Before the war, the annual consumption of basic slag in Italy su 
passed 30 000 tons, the greater part of which came from abroad. Sim 
.\ugust 191 1, liowever, imports have almost ceased. Basic sla.g h 
always been recommended in preference to superphosphate on soils pm 
in iime and rich in organic matter, but on many such soils suiierphospbal 
has given excellent results. PRATOi,ONn() has recently shown by his woi 
at the Milan .Agricultural High School that such soils have a consideraH 
power of absorption for phosphoric acid in the form monocaleium pta 
phate, !. e. in the form present in superphosphate. He showed fiirtha 

1) that the phosphoric acid is \-ery rapidly absorbed by hydrates of in 
and aluminion so that there is no chance of its being washed away; ai 

2) that superphosphate, tliough an acid manure, can be added fo thesoi 
containing no lime without giving the soil an acid reaction. It is thcrefo 
erddent that applications of suirerphosphate on non-calcareous land a 
not always followed by the ill-effects one might fear. 

It is only when dealing with bogs or sour peats that suirerphosphate 
really unsuitable and in these cases either bone meal may be used, orbas 
superpho-sphate which has been on the Italian market for some time a 
whose oritput could easily be increa.se<l should the demand for it ana 

1167 - Iodine Content of Stassfurt Salts.— wusku* i, w. in ZaiMn m 

Chemi,-, Year XXIX, Xo. 71. pp. 34 r- 34 . 1 - September 5, 191C, J 

Hitherto determinations of iodine in Stassfurt salts hare guen ^ 
daut results. A series of very' accurate analyses were 
out on carnaliite an?l sylvine. The method employed isfu 3 
Quantities of iodine found in the two minerals were as follows : | 
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tagais. of iodine 
per 1000 gms. 
of substance 


colotirless, crystalline 0.0 

" hyaline crystals 0.0 

colourless crystals 23.7 


crystalline light yellowish red. 
” yellowish retl . . . 


'' colourless crystals 0.0 

cryslaUine yellowish 

45 

» " red 0.0 

« ” Iiink 0.0 

'■ colourless crystals o o 


.N'one of the samples analysed contained potassium iodatc. In syl- 
je the iodine was present as potassium iodine and in caniallite it was 
otably in the form of KLJIg.Ij.OHjO. Crude bromine was also tested 
r iodine, with negative results. 

68 - Effect of Varying Amounts oi Admixed Water upon the Decorapositionof Crude 
Caltium Cyanamide and the Formation of Dicyanamide. - hacer G.,an'i kerx j., 

in IcifichnH liif anicwandtt; Chmie, Vol. XXIX, pp. iyi6 ; libsiract in Jomnal 

1,1 (lt,t ii-ici'Wy 0/ Chemicid frdustry, Vol. XXXV, N'o. i j. pp. SjC-S*,/. I/.mdon, August 35, 
igii. 

Quantities of crude calcium cyanamide of too gras, each were 
kted separately with 5, 10, 15, 25, and 50 gms. of water and enclosed 
air-tight glass vessels. After 5 or 7 months the material was analysed 
C.«o’ s method. The fertiliser used contained : total nitrogen 18.62 
cent, of which 17.73 was water soluble, cyanamide nitrogen 16,75 per 
it, nitrogen as dicyanamide 0.50 per cent, as ammonia O.24 per cent, and 
"urea" nitrogen (f. e. the element left in the filtrate after precipitation 
the ilkyanamide) Q.48 per cent. 

Seven months storage without water caused no perceptible change : 
th 5 and 10 gms. of water, the changes were very small, the dicyanamide 
Irogcii rising to 0.61 and 0.87 per cent respectively. The presence of 
[ gms of water produced more change : the dicyanamide nitrogen rose 
‘1,13 per cent, the urea nitrogen to 0.71 per cent the cyanamide 
rogea fell to 13.61 per cent, and the anuuonia nitrogen to o.i ( per cent, 
rv' little change took place in the first ten days wdien 25 gms. of water 
s added but after 7 months, 2.58 per cent of dicyanamide was found, 
itli 50 gms. of water profound changes took place and the material 
i to a hard stone like mass ; after 2 ’/j months and 7 months, the di- 
Bamide nitrogen rose to 7.51 and 9.17 per cent respectively, the cya- 
tide nitrogen falling to 2,81 and 0.2S per cent respectively in the same 
iods. Calcium cynamide should not be stored after it has become wet 
it may be used immediately ; the use of water to produce it in a gra- 
ced form is not likely to succeed. 
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1169 - Manurial Experiments with Manganese Slag in Germany — popp m., in 

Lmdwirtschaflliche Zeitung^ Vol. 65, Nos. 15 and 16, pp. 354-360- Stuttgart. Auj^st 
and 15, 1916- . 

Manganese slag is obtained in large quantities m Germany as a bvt 
product in the manufacture of ferromanganese and spiegleisen, it 
average chemical composition is given below ; 


per cent 


Manganese 24.4 

Silicic acid 30-5 

Alumina 9»^ 

I,ime 33-4 


Ptrctct 


Magnesia 6^ 

Sulphur j 2 

Iron traces 


The manganese is insoluble in water, but ^slowly soluble in wea 
acids. Its percentage occasionally rises to 30. 

A series of pot experiments were carried out in which the nianuiii 
value of the manganese slag was compared with that of anhydrous mangs 
nese sulphate. The slag was used in a powdered form similar in fij 
ness to basic slag. It contained 18 per cent of manganese and 32.26 ps 
cent of silicic acid, and was applied to sandy soil made up of : 



per cent 


per oral 


5.85 

lyime 

. . b.;S 


. . . iS-it) 

Phosphoric aci<l . . . 

■ . 0.1., 

Fiue sand 

• • • 4'.>-7.5 

Potash 

■ ■ "'1.1 

Clay 

. . . 29-3t* 

Nitrogen 

. . 61,15 


Each pot contained 10 kgs of soil and received i gm. phospho 
acid, 1,5 gm. potash, 1,5 gm. nitrogen and 60 gms. of calcium catbom 
in the form of marl, besides dressings ranging fro 0.5 to 10 gms. of m: 
ganese either as sulphate or as slag. IVhite Petkus oats were so«n 
April 17 and harvested July 17. Manganese slag increased the yield 
both grain and straw in proportion to the amount applied except A 
the maximum dressing was used. In small amounts (0.5 and i gra) nii 
ganese sulphate was more effective than slag, but with the larger api 
cations {2.5 and 5 gms). the order was reversed. Taking the masmi 
increase in yield as lOO, the results of the expenraents are as follows. 


Amount of manganese 
applied 

gms. 

f>-5 

x.o 

2.5 

7-3 

lO.O 


Increase iu yield due to 

Slag Siilljliate 


13 

44 

69 

90 
100 

91 


With manganese slag the grain was affected mote than the * 
with manganese sulphate the reverse was the case. Increase m , 
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to slsg varied in the first place with the size of the dressing and the solu- 
bility nf manganese, and to a less extent, with the nature of the soil 
“ j its manganese content. 

Farther experiments are recommended in order to decide whether 
dressings of manganese slag may be employed with profit by farmers. 

. Comparative Study of the Hoot Systems and Leaf Areas of Com and the Sor- 

' ghumS. — Mui^hE. C.,iil Journal of A^ricuUuicd Research, Vol. VI, No. q, pp. ji 1.331. 
ffaslringtor'. May 2qth iqiO. 

! Puling the summers of 1914 and 1915 a series of investigations was 
otiducted to determine the fundamental characteristics possessed by the 
ntehum plants (Aniropogon sorghum) which enable them to withstand 
climatic conditions better than the corn plant {Zea Mays). The 
lesent paper deals with the comparative study of the root systems and 
Lf areas of com and* of the sorghums Wackhull Kafir and Dwarf Milo. 
These experiments were carried on at the State Branch Experiment Station 
it Garden City, Kansas, in latiturfe 37“ 58' north and longitude loo" 55' 
jtst ^Grcenwich) and at an altitude of 2940 feet. 

The root systems of Pride of Saline corn, BlaclchuU Kafir and Dwarf 
illilo sorghum plants which were grown in alternate rows, were isolated 
Lthe field at four stages of growth in 1914 and at three stages of growth 
fj 1515, All told, the root systems of 33 plants were isolated and studied, 
t was found that for a given stage of growth each plant possessed the 
anie number of primary roots and that the general c.xtent of these roots 
a both a horizontal and vertical direction was the same tor all three plants, 
the maximum depth of root penetration for mature Dwarf Milo, Black- 
lull Kafir, and corn was found to be 6 feet for both the years 1914 and 
515. Blackhull Kafir and Dw-arf Milo possessed .approximately twice 
s many secondary roots per unit of primary root as did tire corn plant. 
M.s is true not only for both years but also for all stages of the root sys- 
ans examined. Both primary and secondary roots of the sorghums 
lOT finiiid to be more fibrous than those of the com plant. 

The relation of the weight of the dry matter of the aerial portions of 
latiire plants to the weight of the roots was determined in 1914 for 36 
kail IHo plants, 30 Blackhull Kafir plants and 12 corn plants. In 1915 
le same determinations were made for 24 Dwarf Milo, T4 Dwarf Black- 
ill Kafir, 23 Blackhull Kafir and 24 corn plants. 

The average ratio of the dry weight of the grain, stem and leaves 
standard Kafir to the dry weight of the roots was found to be 15 and 
|.i) for the years 1914 and 1913 resiiectively, while the dry weight of the 
em and leaves of the same plant was on the average 10.9 times that of 
e root weight in 1914 and lO.i times the root weight in 1915. For 
rarf Milo the corresiionding figures were 15.7 and 15 ; 9-^ and 8 rcspec- 
rdy. For corn the weight of the stem and leaves was 9.6 times the root 
igtit in 1914 and 7,8 times in 1015. For Ihvarf Blackhull Kafir in 1915 
; figures were 15.7 with the grain and S.9 without the grain, 
e results of the experiments in regard to the soil-moisture content and 
ptli of root penetration seem to show that under the conditions of the 
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experiment very little, if any, depletion of soil moisture took place below 
the depth of root penetration. 

The average leaf areas of five representative plants of corn Elackhnll 
Kafir and Dwarf Milo were obtained at stages when the plants were 
6, 8 and lo weeks of age. -The last stage examined showed that the plaat^ 
had completed their full leaf development. In all the stages of giowtli 
the corn plant was found to have the greatest leaf area. Taking tJjj 
stages of growth in order, the leaf area of the corn plant was 1.7, 2,0 
2.2 and 2.3 times the leaf area of Dwarf Milo and 1.6, r.g, 1.5 and j i 
times of that Blackhull Kafir. 

From the experimental results it is apparent that the Dwarf Milo anr’ 
Blackhull Kafir plants would have the advantage over the corn plan 
under any climatic conditions that would tend tf bring about a loss 0 
water from these plants. The two sorgHums have, in the first place, a 
compared to the corn plant, only one-jialf the leaf surface exposed for tb 
evaporation of water ; and in the second place they have a root systen 
which, judging from the number of secondary roots, would be twice ai 
efficient in the absorption of water from the soil. 

1171 - Barium InTotiacco and Other Plants.— .aktisd., andM«wELi.n.i,,, me ioiii« 

A'tiiys, Vol. 114, No. 2959, pp. 62-63. London, August nth 1916. 

Other workers (1) have found barium in various plants and, as this 
element is widely distributed in soils, the question has arisen as to whe- 
ther it is really a plant food, although it has not been found in all the spe- 
cies analysed. The writers of this article have examined the leaves and 
stems of tobacco grown in various places and also the leaves of several 
other plants, some of which were grown on soils containg 0.1312 pet cent 
of barium sulphate. The chief results are summed up in the apijended 
Table. 


Table I. — Profortum of barium in tobacco grown in different pkus. 



Kinds .of tobacco 
and districts where grown. 

liCaves 

j Steins 

Ash 

Barium 

sulphate 

! AS6 ■ 

1 sulpliale 


' per cent ; 

per cent 

1 per cent : per 


Havana tobacco from Cuba | 

Broad leaf, grown in Pennsylvania . • 

Havana seed grown in Connecticut 
Pennsylvania tobacco, grown inPennsylvania • 

Sumatra tobacco ! 

Winconsin tobacco, grown in Wisconsin . . ! 
Tobacco grown in New York State, ... I 


20.H5 i 

1 0,0608 

i 25. S8 

0,0 ;6d 

21.98 

0.0648 

1 21.62 

o.o^b'o 

20.11 ; 

1 0.0600 

19,38 

0.0720 

21.48 j 

0.0980 

1 24.28 

o.izSd 

20.87 i 

i 0.0308 

24‘73 : 

0,0406 

21.62 1 

0.0192 

24.49 : 

0.0280 

1 

0.0132 

1 

0.5040 


(1) See B. August 1913, No. 92.^. 
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Tabee II. PfopoHion of barium in the leaves of various plants. 


Species 

Time of cutting 

Earium sulphate 



per cent 

pogwood 

autumn 

0.0224 

Cotton wood 

autimuL 

0.0052 


spnng 

0.0528 

Ciieriy 

autumn 

0.0392 


spring 

0.0134 

Black locust 

autumn 

0.0324 

Mulberry 

autumn 

0.0696 

Elm 

autumn 

0.0356 


spnng 

0.0182 

Linden ■ • • 

autumn 

0.0152 

Wild olive 

autumn 

0.0048 

Plum 

autumn 

0.0372 

Box eBtt ' 

autumn 

0,0360 


spring 

0,0295 

Hard mapE 

autumn 

0.0368 

Walnut, 

autumn 

0.0752 

Par 

autumn 

0.0196 

Soft maple 

spring 

0.0273 

Wild pape 

spring 

0.0941 

Md cherry 

spring 

0.0336 

Ume 

spring 

0.0435 

Bdetberty 

spring 


Black walnut 

spring 

0,0096 

Sumac 

spring 

0,0071 

Blackberry 

spring 

0.0086 


I?! -Cereal Selection in Croatia, Austria Hungary. - M ardekic v, in Zdithrmiu, 

Pjknimmhtmi, Vol, II, Part 2, pp, 161-192. Berlin, June 1916, 

Wheat. - The selection of wheat was first carried out at Krizevci 
Igricultural High School, and dealt with indigenous and foreign varieties, 
lie former proving to be the less productive. Among foreign varieties 
lirban Prolific has given the best results up to tlie present. Its pedigree 
i unknown, but probably it is derived from a spring wheat. During five 
ears experiments Sirban Prolific has given consistently higher yields 
tan the wheats Banat, Friiher Bastard, Renodlad, Golden Perle, Extra 
^uaiehead. Imperial, and the best indigenous varieties. It has how- 
ver the disadvantage that it cannot stand the winter cold. In 1911-1912 
me hundreds of ears of Sirban Prolific were selected and the seeds were 
)wn the following year. The best lines that were thus obtained were Red 
nban ProHfic, White Sirban Prolific, Rust-resisting Red Sirban Prolific, 
iiban Prolific with dark grey ears. Grey bearded Sirban Prolific. 

.'is soon as the value of this variety was recognised, attempts were 
lade to cultivate it in other parts of the country with satisfactory residts. 
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In Croatia it is now grown on about 287 500 acres per annum, and tnucli 
seed is exported to Dalmatia, Istria, Carinthia, Bosnia and Herzogovinia, 
where it is much appreciated. The selected lines mentioned above are not 
yet in the market, except one which is already well adapted to the needs 
of the country. 

Selection at Krizevci is specially directed towards obtaining lines 
which are proof against lodging, rust, and winter cold. Wheat selection 
is also carried out in Croatia at the Plant Breeding Station on the Vnko- 
var estate (recently founded by Count Eltz) and at the Ruma Station on 
the Pejacsevich estate. 

Rye. — Foreign varieties of rye are less suited to the conditions obtaining 
in Croatia. The best results are obtained with indigenous varieties, espe- 
cially with Potocec rye, which is very robust, possesses good straw, does 
not lodge, tillers well and has a long ear with long awns. The quality of 
the grain is good, with an average yield. 

The aim of the work at Krizevci has been to obtain an early rye giv- 
ing a good crop, but resistant to winter cold and to diseases. The method 
adopted is that of pedigree culture. Some good strains have already been 
secured, but they have only recently been distributed to the growers. It 
is hoped that by this means the ry'e production of the country will be con- 
siderably increased. 

Barley. - Indigenous varieties are chiefly grown in Croatia, as fo 
reign sorts are less resistant to rust. The former are early, not very sus 
ceptible to rust, and are of good quality, but their yield is not very high 
All the winter sort.s need to be sown early in order that the plants niaj 
make good root growth in the autumn. Those that have been selected an 
of good quality but the straw is weak so that they lodge easily. 

With spring sown barley the best results have been obtained witl 
foieign varieties. A 2-rowed b.arley derived from the original Kwassitzei 
Hanna by mass selection is particularly good. Since IQ13, individiia: 
selection has been carried out. The aim has been to obtain a verv' earlv 
variety with a fairly stout straw, which tillers well and produces a long 
ear with uniform grains of low nitrogen content, furnished with thin 
glumes. 

Oats. — Experiments have shown foreign varieties are much more 
productive than the native kinds. One of the best is Duppau which was 
imported from Hungary, but, in wet seasons it is badly attacked by rust. 
The best kinds are those with thin leaves, e. g. Heine, w'hich has been 
submitted to individual selection since igrz. 

Maize. — 'I'he first maize to be selected was an indigenous variety. 
Round Croatian, wbicli has been grown for some years in the experinienj 
tal plots at Krizevci. In addition Pignoletto, American Horse-toolh ana 
a very early variety Hangarii, derived form the high plateau of Bod 
nia, have been selected in order to obtain strains possessing cars wita 
numerous straight rows of grains with much horny starch. In addiboJ 
to this attention has been paid to the self-fertilisation and cross ferti&aj 
tion of maize. 
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Agricultural Value of Impermeable Seeds. — HAmuNCToii.a, T.,in joimd ot 
^ Research., Vol VI., No. so, pp. ?6i-796. Washington D. C., August 14, 1916, 

During the years 1909 to 1916 many germination tests of the seeds 
clover, lucerne, winter vetch, okra {Uihisous escvlmlus I,.) and other 
jjjts were made for the purpose of determining the agricultural value 
[ j (),e impermeable seeds. 

' iBipermeable seeds are those whose coats are impermeable to water 
t temperature favourable to germination. Such seeds have been de- 
ciibed by numerous investigators under the term “ hard seeds ” ; the 
iioie appropriate term " impermeable seeds ” was introduced by Gotpv 
u is used in the present paper. 

Some plants, cultivated or wild, produce both impermeable and per- 
Ksble seeds ; the percentage of impermeable seeds has been determined 
jsotiie of these species, as follows : 

Percentage oj impemeahle seeds in some cultivated plants. 

per cent 


TrifoUum pratinu 1 , 

T. hyl^idutn I, io.r6 

T. repens I, i 7-30 

Mdilotus alba Desv 42 -y) 

ifedicago sativa T< 

Vida viliosa Roth 20.97 

Vicia saiivti h 0.96 

Vi'^na sinensis (Tomer) Savi 3.55 

.\ldicago hispida dcnticulala (Willd) Urban 4S.08 

Medicago arabica I, yt .<>7 

iiedicago sativa jalcata (U) DoU 49-72 

Mcdicago hpulifia 10.45 


.Most of the work reported in this paper was done with the seeds of 
i clover, alsike clover, white clover, white sweet clover, alfalfa, hairy 
tell (I'lcia liUosa Roth) and okra. Some work was also done with 
mn clover {Triloliunt incarnatum L), black locu.st {Robinia pseuda- 
M h), kidney bean (Phaseolus vulgaris I,), pea [Pistim sativum I,), cow- 
b (Vi’iKi sinensis Sair) and Chamaecrista nicilans L. Muench. 

I The following conclusions were reached : It i.s impossible to distin- 
sli between impermeable and permeable seeds except by testing their 
Sty to absorb water at a temperature favourable for germination. The 
dnetion of imyrermeable seeds is particularly characteristic of the Ugu- 
losae, blit it occurs also in niai.y other plant families. Among the 
tivated species which sometimes produce impermeable seeds are okra, 
Idcck [Aliluiea rosea [h] Cav.), Erodium cicularium [L] THer., Afrt- 
<spp,, asparagus, morning glory [Jpomaea purpurea\l,] ham), canna 
iiinitisihca L.), cherry tomato (Physglis pihescens L.) and nearly all the 
tivated species of I,eguminosae. 

Itiipermeable seeds frequently retain their vitality for many years, 
Ktijnes for at least as many as So years. Fresh imiiermeable seeds 
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genninate promptly when the seed coat is broken or becomes permeable 
The viability of fresh impermeable seeds is frequently greater than that 
of fresh seeds of the same species which are permeable. Seeds of the 
common clover, alfalfa and hairy vetch which are impermeable at the end 
of three to five years under laboratory conditions of storage retain their 
vitality apparently unimpaired up to that time. The viability of the 
permeable seeds in the same lots decreases slightly in the second and third 
year and more in subsequent years. 

In dry storage nearly all impermeable alsike clover, white clover and 
sweet clover seeds remain impermeable until at least 2 or 3 years old. Inj. 
permeable red clover seeds become permeable gradually in dry storage 
but from one tlilrd to two thirds of them may still be impermeable after four 
years. Okra seeds become less permeable as their age increases. 

In wet blotting paper nearly all impermeable lucerne, crimson clover 
hairy vetch and okra seeds soften and germinate in one year, though 
a very few may remain impermeable even after three or four years. ImJ 
permeable seeds of red clover, alsike clover, white clover and sweet cl 
ver soften and germinate more slowly, but with no uniformity as 
rate. All genninate within one year in some cases, while in other casr 
ov^r 50 per cent are still impermeable after four years. 

Impermeable clover seeds which were thoroughly matured before ha 
vesting soften and germinate more slowly under conditions favourab 
for germination than do impermeable seeds of the same species whii 
were less well matured ; they also become permeable more slowiy in d] 
storage. Impermeable seeds become permeable more rapidly in wi 
blotter than in dry storage. 

It is impossible to estimate even approximately in advance the pn 
portion of the impermeable seeds in any given lot which will germinal 
in any given length of time under ordinary germination conditions, 
widely variable proportion of the impermeable seeds of lucerne, crimso 
clover and the larger seeded commercial species included in the invest 
gation produce seedlings promptly in the soil under greenhouse condition 
or in the open field in warm weather. Only in exceptional cases is tli 
true of the impermeable seed of the clovers, other than crimson clover. 

The use of aqueous e.xtract from soil has no effect, and altern"' 
wetting and drying of the seeds has but little effect on the germination 
impermeable seeds. 

Within ordinary limits, neither the depth of planting nor the firmni 
of the soil affects the germination of impermeable clover and lucerne se 
under greenhouse conditions. These factors may affect the stand seci 
ed by preventing some cf the seedlings from reaching the surface. 

Storing impermeable clover and lucerne seeds at a temperature 
122® F. for one day or 113“ for six months has little or no effect upon tb 
germinating capacity or permeability. 

In wet blotting paper a temperature of 107“ F. very slightly increas 
the softening of the impermeable seeds, but it also kills some of the see( 
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freezing when wet causes the subsequent germination of many impenne- 
jge seeds, but may kill some seeds which had previoudy softened, 
jmy constant temperature from 34“ F. has little effect upon the softening 
ijj jjipenneable clover seeds. Alternations of temperature have but lit- 
fle effect on the softening and germination of impermeable clover and al- 
lalfi seeds if none of the temperatures used in the alternations are below 

63° F- 

Alternations of temperature cause the softening and germination 
({ Biany impermeable clover seeds when a temi)eratnre of 50“ p or cooler 
•5 used in alternation with a temperature of 68° F or warmer. The effect 
( such an alternation of temperatures is greatly increased by previously 
sposiu.g the seeds to germination conditions at a cool temperature (50“ 
; or cooler), and is decreased by previously exposing the se^ to germi- 
jjtion conditions at a Warm temperature (86° F.) 

Even under the most favourable conditions only a small proportion 
of impermeable red clover, alsite clover, white clover and white sweet 
jlover seeds produce seedlings promptly when sown in warm weather. 

[mpetmeable seeds of red clover, alsikc clover, white clover and white 
sweet clover will piass the winter in the soil in a freezing climate without 
iiiiirr'. A lea t 50 or 60 per cent of them may be exjrected to germinate 
ij tlie soil the following spring unless some of them germinate during 
'vjim weather in the winter. If this occurs, the seedlings produced ir 
tit winter are liable to bo killed by subsequent freezing. 

1 A large proportion of impenne.able lucerne, crimson clover, okra and 
lain' vetch seeds will germinate in the soil during the fir.st few months 
ifttr planting, some of them early enough to be of importance to the crop. 
Keirly all lucerne and okra seeds, even if they are impermeable in the au- 
bm, ate killed when they pass the winter in the soil or on the plants out 
if doors in a freezing climate. A small proportion of the iniirermeable lu- 
mc .seeds survive with their vitality uninjured. Some of the okra seed 
anain impermeable during the winter, but the majority even of those 
iliich remain impermeable are killed by the winter's exposure. 

The following general rules, based upon the above conclusions and the 
ijerimeiital results, are suggested as guides in agricrdtural practice with 
mpEriiieable seeds : 

Ill'll is lo be Suit'll in the late sprin • or summer. 

Consider one teutl of the iiii{)ermeable see<l as good. Add oae tenth of the percentage 
impermeable seed to the jKTCcntage of genwinatjon. Calculate from this sum the tjuantity 
5{ecl of the given lot necessan’ lo give the dcsire«J ejuantity of goeal geniunable seed. This 
ly be ex-pressed in the form of an equation, thus : 

Number of lbs. of good seed desired per acre 

iffiberof lbs. to sow per acre =•— • — 

Percentage of gernimiilton + */io Percentage of impennea- 

ble seetla 


For example, siipioose it is desired to sow i)er acre 15 lbs. of viable seed, none of which is 
^enncable. Fifty per cent of the lot of sceil to be used genninates and forty per cent is 
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impermeable. Considering one tenth of the latter, ol ;4 pet cent, as good, then the 

of seed required per acre would be 

= 27.8 lbs. 

0.50 + 0.40 


The impermeable seeds remaining in the soil dnring the winter wrU help. to improve, 
thin areas in the stand the foUowing spring, bnt this, however, shonld not be conntea uj, 
b) seidins in the late autumn or winter or in the spring a month or so before the end 

cTi^ite all the impermeable seeds as good. Add the percentage of im^eaUe 
to the percentile of germination. Using the figures as in the preceding case (a) the 
of seed to use would be 

=? 16.7 lbs. 

0.50 + 0.40 

g) When seeding in the sprin- after danger of severe frost is past, hut a month or mr, hi 
the ettd of cool weather : 

The general formula is , j j • j 

Number of lbs. of go od seed d esi red per acte 

Number of lbs. to sow per acre = germination + “/* impermeable ^ 

With the same figures as before the quantity of seed required would be ■ 

19.7 lbs. 


0.50 + 0.26 


0.50 + ’/s (“■'1°) 

a. bneerne and crimson clover. 

The formula is again ^ j i • j 

Number of lb s, of good s eed desired pet am 

Number of lbs. to sow per acre = f^j„tagc of germination + */, percentage of ini 

mcable seeds. 

More than two-thirds of the impermeable seeds may germinate, but the excess sho.ld 
be reckoned on. 

3. Hairy Vetch. Number of lbs. of pood seed desired per acre 

Number of lbs. to sow per acre = gfinfination + Va petceiitase o( m| 

meable seed. 

Number of lbs. of good seed d esired pet 

Number nf lbs. to sow per acre = p^;;^„iage^oi germination + percentage ol in 
meable seeds. 

More than one fourth of the impermeable seed i«U probably germinate biittco lati 
contribute to a uniform stand, 

1174 - The Seed of Commelina communis L. Characteristic of Seed Sami 
derived from the Maritime Region of Eastern Siberia, 

(ISSAICBENKO B. L.), 5 fl«MeKM CtnOKIjiU '''.V!, I!,!,, 

Il.imepamopcKOMh HmnaHmfeiio.ui Coda, 

{Annis of the Seed Control Station at the Impenal Garden of Fehr 
Petrograd), Vol. Ill, Part 5, pp. Parograd, 1916. , . . , „ 

As an auxiUary means of determining the place of ongin ot crop* 
recourse may he had to the identification of the weed seeds *h 
mixed in the samples. This method demands numerous analjse 
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jjinples of seeds of cultivated plants and a complete botanical anaiy- 
of the weed seeds in order to be certain which of the latter may be 
jjidered as characteristic of a given district. 

The investigations here described were made on seed samples from 
j maritime region of eastern Siberia, and were supplied to the seed 
ijtrol station by the Department of Agriculture. The samples were 
ien (iuri“g ‘^*6 winter of 1910-1911, and they all belonged to the 1910 
itvest. They were representative of the condition in which the farmers 
id the grain to the market or mill; this'material obtained direct from the 
le producers was exceedingly valuable for the botanical analysis of weed 
eds. 

The district was divided into seven zones according to the methods 
; cultivation adopted, .and the results were grouped to correspond. This 
iviaon, however, has no direct bearing on the problem in hand, and it 
IS only been used in drawing up the tables for the benefit of those who 
■sire to study the farm seeds lused in the district. 

Seed samples of cereals (wheat, rye, oats, barley), buckwheat and 
jj were examined. It appears that Commdina communii L, faniiJy 
pmmelinaceae Reich, is widely distributed in the district. In view of 
je fact that this plant is completely absent in samples of cereals deriv- 
I from western Siberia, which have been analysed at this Station, it is 
asidered that the presence of .seeds of Commdina communis L. may, 
taken as an indication that the samples come from eastern Siberia, 
obably from the maritime region. 

In 1913 and 1915 Commdina communis seeds from the 1910 harvest 
le iown in the Imperial Botanic Garden of Peter the Great, at Petro- 
ad, and they grew well in. every' case. This shows that the seeds retain 
eir germinating capaciy for a long time (it was still about 55 per cent at 
! end of six years and that the plant will grow in the west. 

Commdina communis seeds are earth colour and resemble bits of 
th in shape. The dimensions are : length, 2 to 4 m.m, breadtlr 1,5 to 
nun : on the .average, the length is 2.7 m.m., breadth 2.3 mm. The 
ight of I 000 seeds averages 7.9 gms. and the weight of a single seed 
ies from 0,005 1° o.on gm. 

Ill Manchuria the colouring matter of the iretals of Cowmdina communis 
sed to dye cotton thread blue. 

. 3 mong the harmful weed seeds found in the samples analysed, at- 
tion was attracted to those of Agrostemma Gilhigo, which were much 
;er and heavier than the seeds of the same plant derived from ccrtaiir 
ilitifs of Russia' in Europe, (i). In this connection the following data 
5' be given, 

Avsna fatua was also found. This has hitherto been regarded as 
mown in the district under consideration hut these experiments indi- 
c that it must have been imported with cereal seeds ; it is now well 
ttlished even in the extreme East. 

Ill) See R. September 1916. No, 968- {Ed.). 
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Figures relating to seeds of Agrostemma Githago from different places. 


IfCKality 

Weight'of 1 000 seeds 

Dimensions 


, gram 

nun. ' 

Maritime region 

9.7 

lengUi 2.6 X bieadlh jj 

Corncockle from the same region grown 
at Pttrograd 

9.08 

» 2.9 I » j 

Province of Esthonia 

5.8 

« 2.2 X » 

Province of Volhynia 

9.0 . 

. 2.2 X , 






The average impurity is 4.38 per cent for wheat and 2.61 per cer 
for rye. 

As regards grain diseases the presence of smut on wheat and f* 
rium on oats and wheat was noticed. Ergotted rye was not found, and 
absence had already been indicated by other workers who had studied! 
maritime region. 

1175 - Results Obtained with the New Wheat Carlotta Strampeili in the RegiDi 

Experimental Fields in Italy (iI. — Stramvelli N., in Minerva Agrmia, Year SI 

No, ii-i2.pp. 123-125. Rome, June 15*30, 1916. 

In 1914 the Italian Ministry of Agriculture made anangements 
establish several experimental fields in various agricultural institute « 
nected with the Ministry. The present paper is the report submitted 
the Ministry, chiefly consisting of the various reports sent in by the din 
tors of the agricultural institutes at which the trials were made. 

The wheats raised by M. Strampelu fall into two groups. 

1) wheats suitable for the valleys of Central and Northern I 
(Gregorio Mendel, Carlotta Strampeili), 

2) wheats able to stand drought, suitable for growing in Soutl 
Italy (Dauno, Apulia, Majorca, Strampeili). 

As the year 1915, during which the experiments werecarried out, 
exceptionally wet, the tests made with the second group were value! 
On the other hand, those made with the first group of wheats were sped 
favoured by the conditions. The experimental results obtained ? 
Carlotta Strampeili wheat are summarised in the following table 

At the State School of Viticulture and Wine-Making at Avellim 
Grotio Paris tested the effect of liberal nitrogenous manuring (i;6 
sodium nitrate per acre) on the wheats Carlotta Strampeili, Greji 
Mendel and Risciola. The manuring caused the two latter to lodge ; 
former did not go down, and it yielded 2 787 lbs of grain per acre. 

Tests in different parts of the country will be again repeated befoiel 


(1) See also Dr. G. PATAxi, The Selection of Cereals in Italy, in R. 

pp. 831-842. ‘ 

(2) See K. 1915. No. 167. 
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flihere and by whom tested 


ate School of Agriculture, 
Catu=o (Turin province) . . 


jricuitural oi^aniser of Fa- 
briano 


icultural organiser of Fer- 


[t School of Agriculture, 

Eola 

,e School of Agriculture of 
adua (at Brusegaaa) . . , 
£ School of Agriculture of 
camolo in Friuli .... 
e School of J^riculture, 


Ion Beetroot for Testing, 
ovigo 


Vanetiessent from the Rieti station gave higher 
yields than theothere tested; they also proved 
teM liable to lodging and disease, especiaUy 

1 764 Other yields were: 

GraueUa di Carpegna . 1 253 lbs 
Gregolre Mendel. ... i * 

Bordeaux 1 137 • 

The varieties kept ihe same’ order in Iheir re- 
sisfance to rust . 

2645 Higher yield, than whit Invetsible Vihnorin. 

Wnta rosso ongmario, Hybrid 40 Passerini. 
Rosso Olona, Gentil rosso holognesc N" 16 
Cotma. ' 

2 452 Proof against lodging and rust ; free from smut. 

2 999 I Very suitable for growing in moist districts. 

2 425 . Not at all liable to rust or lodging. 

* 576 , Rotter results than with Rieti, Inversible Vil- 
morin, Gros Bleu etc. 

3 °42 Dislinguishd by its earliness, heavy yield and 

resistance to rust. 


p variety is dirtributed to the pubHc, but up to the preseut the wheat 
otta Strampern, wbch has given very high yields (up to 3616 lbs 
acre) on the Rieti plain without lodging has proved to be equally up- 
iag tn the local test. This resistance to lodging is due to its aLto- 
j structure, as it is nch in radially elongated fibro-vascular bundles 
in several rows. This structure enables the straw, to bend 

nsthest^ free from weeds, especially those with climbing 

oMhestrawrecoversitself completely very soon after the storm is over 

tw™"d “"‘ained by Professor Passerini (.). - 

3^- >> 34.. 

f’A'^SERtm has endeavoured to obtain by breeding a va- 
eat with all the good qualities of Gentil rosso, but less liable to 

i‘««'of''cOTa“ in Ear"'’!;; " The 
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lodee Noe was chosen for the second parent bKause it does not lodge 
eaJy and because it has a lower habit and a thicker and more lignifie^ 
straw than Gentil rosso. Noe possesses two bad characters winch iced 
to be eUminated ; i) its liability to rust, caused by late npenmg, 2) the 

exceedingly coarse quality of the straw. 

These experiments were begun before 1900 and have been carried 
out at the Agricultural Institute of Scandicci (Florena) ; th^ have 
shown that the cross Gentil rosso x Noe is more su^essful than the rx,. 
Tirocal cross After rigorous selection only two of the hyonds have beet 
known by thelumber 40 and 46. The^ T® 

tially from Gentil rosso in that they are of lower habit an'ithat the plant; 
are glaucous like Noe. The ears are hardly any shorter thanftose of Gen 
til rLo • the spikelets are mote fan-like at the time of npemng ; the awn 
of the glumes are stouter and shorter. The grains (caryopses) are l.ght 
in colour and somewhat resemble those of ^ntil rosso. No. 40 has a ven 
elongated ear which is more like that of Gentil rosso, while No^ 46 has , 
dLpy, thicker ear resembling that of Noe In the^shape of the gram 
No. 40 comes nearer to Gentil roaso than No. 46 does to Noe. 

kese hybrid wheats have also been cultivated on the Expermenta 
Farm of the Perugia High School and by vanous Tuscan fa^rs of Val 
dichiana and Valdinievole. They have shown marked productivity an< 
higher degree of resistance to lodging than Gentil rosso, even when hei 

vily manured. 

1 1 77 - Two Good Varieties of Italian Wheat, Gentil rosso and Gentil bianeo. de 

A. ui n roi(u.A.r,.,Vcar 67, No. 16, pp. 231-139. Casale Montarato, September 

The wheats Gentil rosso and Gentil bianco, have been extensive 
cultivated in Tuscany from very early tinaes They spread Iromt 
cLntrv to many parts of North and South Italy giving excellent rest 
evSwhere, The two varieties possess the following qualities : good yiel; 
vreat adaptability (particularly Gentil rosso); good resistance to rust ai 
fodging ; £h food value. Gentil rosso is suitable ^r late sowing so tli 
it mav also be used as a spring wheat. Both vaneties are suitable for cc 
or even cold districts, and prefer light or heavy loams m good hea 
Gentil rosso is less e.xacting than Gentil bianco as regards soil, 
fotiner is chiefly used for bread making. ^ 

The following characters distinguish the_ two vaneties. 

Gentil rosso - Ear : Elongated, oblong 
tawny with brown tints shading to red at the edge of the gluing. 
s’pMds- Rather crowded, glumes fairly long, awned 111 an ■ 

ing degree from the base to the tip of the ear. 

® Gmm : Elongated, sir.e average, heavy, colour reddish with dad 

shades, fracture distinctly starchy. _ „l.i,miK wh 

Gentil bianco. - Ear ; Elongated, square in section, glabrou., 

with dear yellow shades. ntu. tpded iiit 

Spikelets: Not very crowded ; glumes swollen, slight! 

upper 2/3 somewhat awned. 
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S”.„. : colo., 

piysko-chemical characters of the pain and flour of the 
^ Gentil bianco. 



1613 
yellow ; star- 
wheats Gentil rosso 

' Gentil bianco ■ 


krerage weight of loO grains .... 
fright of t litre of grains .... 

of I kilogram of grains 
liesge wdght of i hectolitre of grains 
folume of 100 kilograms of grains 
limber of grmns in i kilogram 

» kgs grain gromrd in a stone mill and sifted «dth o 
0,5 m.m. sieve yield: ^ ^ 

flour . 

• ■ • kgs. 


litres j 
kgs. ! 
litTfS ! 


5*4966 

800.00 
r-250 

80.000 

125.000 
18.200 


*'•153 


3.6568 

S08.45 

1.244 

8 o -345 

121.463 

17.680 


iltjmms of water needed to make bread from 
irains of flour .... 

> 1 

100 kilo- 

1 

18.847 

1 . • 
j 20,000 

iltjums of bread obtained from to kg riongi. 

■ . . . 1 

56.390 i 

Sr, > 

' 52.500 

Jojiams of bread obtained from too kg flo„r 

i 

83-310 i 

87.628 

Bj of weight from the dough caused by : 

■ I 

IO4.6IO 1 

127.5U0 

H fermentation during bread maHn,. 


1 


i) baking 


6.06 

4-59 



11.68 1 

1 

' 2.37 

Compesitim 0/ float (igtd crop) : 

i 

i 


liHuie 




iditr , . , . 

■ • •% ; 

9.70 ^ 

10.60 

'i 5 t gluten , , , 

■ • •% ' 

0.057 

0.068 

neb , . . 

■ • i 

27.40 

26.80 

feing suljsiauces . 

■ . ■% i 

64.98 I 

64.26 

n)?pn, . , 


3.42 

3.38 

'tein ffiatter , 

■ ■ ■% ! 

2.080 : 

2.038 

s 

* ■ % : 

13-00 

12.74 


■ : 

1.85 

1.80 


’ ■ • % : 

0.7S 

0.82 


' - Experiments with Single Grains of Wheat ^r 

Year xn, Xo. 263 op .n, n “ 01 Wheat. - MAScti-t C., in La Rki 
Tlia ^ 93 * 294 - Home. Seut i6 rmfi 

““‘of e"afTrti% 
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October 25th. on plots of 120 square yards. Plot I was sown with singi 
grains 4 inches apart each way ; Plot II was also sown with sit^le grainj 
but 8 inches apart each way ; Plot III, which served as a control was so», 
in the ordinary way. in rows 16 inches apart. The season was not ven 
favourable, because of the dry spring. , , ' . ^ ^ 

The results of the experiment are given in the following Table : 



Plot j 

Distance 

; Number of 

W^ht of 

Crop 

(Crop 


between the 

. grains sown 

grain sown 

obtained 

Seed sown) . 


Dumber 

grains 

per sq. yd. 

persq. yd. 

per sq. yd. 




: 

oz. 

oz. 


I 

i 

4 inches 

i 84 

0.06 

• 6 

100 

II 


8 inches 

i 4== 

0.03 

3 

100 

III 


in rows 

420 

0-3 

3 

IP 


Crop 
pet acit 


' Ibi"' 
I 700 



It is thus seen that by sowing only 0.06 oz. of seed per square yard, equivs 
lent to 18 lbs. per acre, a crop of 1760 lbs. of grain per acre was obtained 
in spite of the unfavourable season. By this method 72 lbs of seed ni; 
be saved per acre. 

1 179 - The Time to Seed Wheat in Kansas. — c.iu. l e. s.u.mon s. c., ami corast 

H.IM C. C., in Kansas Slate A^riculHiral Calh-fc, Agricutlural Experiment Slalien, IhU 
No. 213, pp. i-if’ K.ansas, July ujif ■ 

An account is given of investigations as to the best time to sow whea 

when chmatic conditions (cold winter, very dry Slimmer etc.), the attack 

of Hessian flv (Cecitiomvii destmctor Say), and other intervening factors ar 
taken into consideration. The damage caused by Hessian fly has b«: 
estimated at 16 million dollars (about £ 3 333 333) for IQIS and 15 ml 
hon dollats (£ 3 125 000) for 1916. Experiments have been carried on 
for four years and it seems that in central and eastern Kansas when 
may be sown late enough to avoid most of the injury from Hessian il; 
yet early enough on well prepared ground to secure a good growth befa 
winter. 

The best date for seeding in north eastern Kansas vanes from abou 
September 25 th, to October 3rd ; in south central Kansas from about Sef 
tember 25th to October 7th;'aj|id in north central Kansas from about Se[ 
tember 20th to October ist. The time for seeding in western Kansas d( 
pends on the rainfall. It is usually not advisable to seed in drygroim 
The land should be prepared early, and seeded when in proper conditio 
to insure germination and good growth. 

Wheat may be sown later in rich soil and well prepared .ground wa 
in soil that is' poor or poorlv prepared. Early and thoroiigh preparatio 

not only destroys many of the flies in the stubble, but also enables the ivties 
to make a more rapid and vigorous growth. Strong wheat plants are i 
maged less by Hessian fly, and stand more severe winter weather, 
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jjnts which are smaU and weak. Wheat should be sown somewhat 
jjclier when planted late. Late planted wheat often germinates less 
jjjly and usually tillers less, than wheat sown earlier, as is shown in the 
ollowing Table. 


The effect of the time of seceding on the HUerine; of n-heat. 


Date of seedingea 

j 

i 

Number of tillers per 

* 9 J 3 ' 1^14 

plant 

1915 

Average 

4 years 

Itplember 8 to II, indusive . . 

5.8 

4.8 

4.8 

i 

4.7 

September 13 to 19, inclusive . 

6,0 

4.1 


4.9 ' 

4,S 

September 21 to 25, inclusive. . 

4.3 

3,1 

.3.8 ■ 

4.1 

3.8 

September 27 to October 2, indus. ' 

; 2.7 


3.7 

3,7 j 

3,3 

jclober 4 to 9. induslve . . . ; 

1,8 

2,1 

3.2 

2,8 ■ 

2.5 

jtlober II to 17, inclusive. . . 

1.4 

I, I 

1.9 

2,4 ’ 

hi 


1180 - A Study o( the Problem of Forage Production in Uruguay, dealing with 
the use of Artifloial Inoculation in the Lucerne Fields. - Mokeira a s and 

MESmZABAL M, F, id RtpMim Orienld del Lm-my, Mumlerio de Industrias,’ J„s. 
pccdon Saaonal de Ganaderla y .4;jf/cK//itrn, Bulletin Xo. 1$. Mr>nte\ideo, 1916. 

In order to increase the forage production in Uruguay the following 
tops have been tried : ® 

1) Grass and clover mixtures. 

2) Oats. 

3) Lucerne. 

11 these have been more or less unsuccessful. Owing to the geological 
irmation of the soils in Uruguay it is not possible to establish permaLnt 
lands of lucerne, as has been done in the Argentine pampas, where the 
lant continues productive for more than .|0 years. 

As Income could not be grown under irrigation in the fields of the 
lational In.spectorate of Livestock and .Agriculture, experiments were 
lade to see whether it could be grown with the aid of deep ploughing and 
lociilation of the fields with nitragiii obtained from the United States De- 
artmeiit of Agriculture. In the present paper the results of the second 
:t of experiments are given, 

Preparahon of the soil. — The experimental plots measured i6 x 33 
*t, and were on a very light sandy soil containing a fair amount of hu- 
lls, which had been under potatoes from the spring of 1914 to the middle 
t January igij and had then been left fallow till the beginning of Jlay. 

o p ots were worked to a depth of ig inches and were then harrowed 
> May 2Qth. 

'Pme and method of sowing : quantity of seed used. — The four plots 
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Table I. - Analyses of lucerne hay from plots inoculated with nitr agin and from non-inoculated plots 

(per cent of dry matter at iio» C.). 
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sown with Grimm lucerne on May 2lst with a Planet drilling ma- 
liiie, in rows 6 inches apart and inch deep; at the rate of 17 V„ lbs nf 
gd per acre. ' 

}ldiu)ds of inoculahon. Two methods were adopted ■ 

1) Ononeplotthenitra^n{i7 '/iOz) was mixed with the seed (r 1/, ozl 
id the mixture was sown in drills. The objection to tliis method was 
i3t the dampness of the nitragin caused the drilling machine to work 
idly. To mitigate this as far as possible a little dry sand was added 
, the mixture, with good results. A nondnocidated plot served as a con- 
ol. 

2) The s^e quantity of nitragin was incorporated with the soil 
unediately before sowing. The nitragin was scattered by means of a 
eve, raked in, and the seed sown directly. Again a non-inocukted 
ot was used as a control. 

Gmih up to time of cuttinn. Diseases. Germination began three 
ITS after sowing and was finished by the fifth day ; this was attributed 
, the good quality of the seed and to the excellent condition of the soil 
hidi was in good heart. After this, no further growth took place until 
jly lOth, dunng the whole period of intense cold. Uniform growth fol- 
wed on all the experimental plots until October 23rd, by which time a 
Iftrtnce was evident beteeii the inoculated and control plots. The for- 
,er showed a more tufted growth and a deeper green colour 
During the whole period of vegetative growth the climatic condi- 
niis were not very favourable. 

At the end of September the presence of a cryptogamic disease (Pseu- 
fma Meiicaginis] was noticed. The inoculated plots showed a resist- 
ice to this disease which can only be attributed to the nitragin. 

Cliemicd analysis, hutritive mine. — The figures set out in Table I 
low that the difference in the comiiosition of the crops from the inocu- 
ted and noii-inoeulated plots is not great enough to be established by a 
agle analysis. The only well marked difference is that the crops from 
le treated plots were larger than those from controls. (Table II). 


II. Yields of Lucerne from Inoculated and non~inocutated plots. 


" 



1:: - • 

-r. 

- 



First cuttiug 


Second cutting 


Yield 

per acre 

Hay 

Ykid 

per acre 




in 


— — 


Green crop 

Air-dried 

hay 

Rreen crop 

Green crop 

Air-dried 

Jia\' 


lbs. 

lbs. 

per cent. 

■ IIjs. 

jbS4 

mixed with seed , 

6S21 

I 002 

27.S8 

9 85" 

2 742 

-'■itBuiii mjjej jpji 

. ' 6 85(1 

>003 

20.21 

10921 

3 ot)6 

mtrol to I 

-( oSj 




•atrol to ’ 

* *9.1 

20.22 

8 ;.i 

•^345 

■, 4 ^‘57 

I .’(.4 

311^ 

7 7-1-! 

2 162 
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Although the yield from the inoculated plots was almost double at 
the first cutting, it remains to be seen whether the difference will reappear 

in later weight at current pnces, inocu- 

lation resulted in a financial gain of 27s « Pef acre, taking the average 
yield of the first cutting of the two test plots compared with that of tie 
Lntrols. In commercial dealings with forage ^n Uruguay the price is 

never based on the feeding value. „ • „ , ■ 

Discussion of results and co»cf«s»o«s. - The follovnng conclusions are 
based only on the results of the first cutting, and further data are neces. 

sary not manifest itself during the pe- 
riods of germination and early growth. * t ■+ 

2' During the period preceding flowenng the effect of mtragin shows 

itself in increased and more vigorous growth. , , 

3) The yield from inoculated lucerne fields is greater than that 
from fields offer greater resistance to the attach 

^TteCes iffheTcond cutting, given in Table II, confirm the fore 
going conclusions. 

118. - The Forage Question In Aragon, Spain.-EATWs j m Minimum 

lHraci6»,^ral de A, r, Mura. Minas y YearX, No. .6, pp. .-16. Ma-ind, 

'The objection to lucerne growing arises chiefly from the fact te 
this crop occupies the land for several years, and the suggestion is mai 
itThould L replaced by clover or, better still, by Vma vdlosa (mute 
“b. y-.- Th.vetd,„d.. 

~ fhe land for more than 8 or 10 months so they may be grow, 
a a catch crop on the cereal stubble before the ground is occupied th 
Mlo^ng seasL by transplanted mangels or maize grown for gram. 
On well worked and manured Aragon soils not too d m 


tons of hay per acre. 


Rotations used in the provinces. 

State Experimental Farm 
of Saragossa 

Non inlgatcd 

new soils 

1) Sugar beet 

2) Wheat or clover 

3) Clover 

4) Wheat 

1) Fallow 

2) Oats 

3) Vetches 

4) . Wheat 


j Vetches anrl maize 

6 ) Wheat or clover 

7) Clover 

8 ) Wheat 
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ExampU of an average Jarm account fo, 1 acre of vetches, grown as a 
Sfrf crop on rather gravelly, calcareous clay soil, on the plain of Saragossa. 


pieparafion of the soil; 


Expenses. 


, pairs of oxen for Jaen plough 
” ” ” ” Brabant ” 


Ijorse for harrow 

days labour for preparing the soil for irrigation 


5 d 

7 8 
10 3 
7 8 

1 7 

2 II 




s d 

Manure. 


30 X 

II lbs. superphosphate, and’ cost of transport 

j, day for labour for spreading manure 

• - 6 6 
... 4 

C 10 

Irrigation expenses. 
davs labour for irrigations . . . 



Cost of seeding. 

n pints of vetch seed . . . , 


I 5 

8 pints of oats for mixing in . 

■ • ■ ‘44 '/u 


I day labour for sowioa: seed . 

^ ^ Ii 


j oairs animals for covering iwiM 

8‘4 



■ ■ 5 9 Vs 

22 II 

Cost of kay making. 
davs labour for cutting . . , 



making and loading hay 
horse for i day to draw hav to barn 

... 1 J 



Rent of land and general expenses 

cctoued together as 67s id of nhich one half is debited to the first 
crop (vetches) and the other half to the second crop 

Total Expenses 


tons 12 Yj dry hay 


Receipts. 


•Vrf ^ajM per ucre 


Estimating the value of the land at about « ii per acre the ret 

be about 25 per cent, half being made by the first crop and hatf 

ftSThe 

J report of the Berlin Experiment Station and School of Brew 
pt n oil experiments made in 1915 to determine the influence of 

"* '^"“1 “ -i 

» results^ ^ ^ separated by one or two rows which are not included 
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At the beginuing of the experiment each plot recayed the diessiuj 
of dung that is usually used in the district, and in addition the following 
manures were applied per acre. 

Plot I. No artiUcml manure. 

Plot 11 115 lbs. sulpbatc of ammonia + a60 lbs. superphosphate. 

Plot III II5 Ihs. sulphate of ammonia + 266 lbs. superphosphate + 132 lbs. 

lassium salts (40 per cent). , , , 

Plot IV 115 lbs sulphate of anmronia + 266 lbs. superphosphate + 203 lbs. pntiissiu, 
salts (40 per cent). 

With 1920 plants to the acre, each plant receives. 

Plot It 0.19 oz. nitrogen + 0.40 oz. phosphoric acid. 

■ Plot III 0.19 02. nitrogen + o.-,o 02. phosphoric acid + 0.44 02. potassimn. 

Plot IV 0.19 02. nitrogen + 0.40 02. phosphoric acid + 0.68 oy potassmm. 

The lann yard manure was applied at the rate of 2 ‘/l 1° 3 Vi 'be artil 

dais were spread from the end of March to mid April. 

The following are the details of the cultivation and the desciiptic 
of the soils used. 


Experiment 

1 Peaty sand, 

2 Peaty sand 

3 Peaty s<mcl, 

4 Peaty sand 
tiained up poles. 

5 Peaty sand 
trained up 

6. Boggy soil; 

7. Peaty sand 
8 Peaty sand 
t) No data. 

10 Peaty Siind 

1 1 Peaty sand 

1 2 Peaty saud 
iron uire. 


10 to 12 inches deep ; 240 plants per plot trained up poles, 
about I Vs inhes deep over sand; 260 plants per plot, trained up poll 
over sandy subsoil ; plants trained up poles, 
to a depth of 16 inches, then fetruginons sand; 30a plants per pi 

; 240 plants per plot, three-fourths trained on iron wire, one-four 

poles. . , , 

270 plants pel plot, five years old, trained up poles. 

; plants trained up poles. 

to a depth of u inches then sand; 160 plants per plot, trained up pil; 
: plants trained up poles. 

1 2 inches deep, over a sandy subsoil ; plants trained up poles, 
to a depth ol 14 inches ; subsoil sandy ; 300 plants per plot tniiiied 


The yield oj dry hops per 100 plants on the various p lo t s was asjolloy 


1 

11 

lbs." 

lbs. ’ 

29-92 i 

27-50 

zg.qo 

31.90 

19.80 

20.46 

22.00 i 

25-52 

20.24 j 

23.76 

35-42 

3«-72 

22.44 

32.12 

13.86 : 

14-52 

5.0C 1 

4.62 

9.02 

i 10.78 

3-52 

3-96 ; 

25-52 

1 27.72 


Experiment 
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It appears from these results that artificial manure considerably in- 
jjuased the yield in nearly everj' case without causing any depreciation 
of quality- 

I'he average amounts of bitter substances in the dry matter are : 

Plot per cent 

I 17 24 

It 17-35 

III 17.28 

IV 17.05 


Thus no average increase in bitter substances is evident. 

If, however, the individual experiments are considered it is found that 
tlK plots come in the order III, 11, IV, I with regard to the amount of Utter 
they contain. In type attdsizeuf the strobiles the order is plot III, 
IV II, I ; in IttpttHn content, plot IV, IH, I, II ; in colour of the hops plot 
U, ni; IV. 

To sum up, from the point of view of quality plot III has given the best 
suit seven times and plot IV five times, the other two plots never taking 
ke first place, 'fhe conclusion may be drawn that the quality has been 
lost improved on plot III. It is closely followed by plot IV, which comes 
mad simply because the foliage of the plants was more luxuriant than 
n plot UI. 

iS) - Preliminary Work at the Chemical Laboratory of the Soukhoum Experiment 
Station, Caucasus, on the Extraction of Medical Substances from Local Plants 
(Eucalyptus, Wild Mint, Camphor, Castor Oil, etc.). — Koa.ronr, II. H. (Kozlov 
.M. N.l, ^lepfio.nopn'oe (’ejcr/ior Xtitminueo {The .AmitviUire of the Ca-ist of the 
llliu'k Sen), Year XIII, No. i, 2, pp. 20-3,). .Soiihhujii, Jan. -Feb. iyi6. 

Ximierous observ'ations made by the Acclimatization Section of the 
ionldioum Statiop have shown that it is quite practicable to' cultivate 
fiecics of Eucalyptus, rich in essential oils, on the Batiim coast. The first 
‘tempt to extract these oils was sncces.sfully made in iiSqg-igoc by 
•KtEJiiCHiiV at his essential oil factory', but after his death the work 
IS not carried on. 

Ill order to throw further light on this question, investigations have 
HI made on the leaves and stems of the following species : Eucalyptus 
itii/iis, E. Maidcni, E. umygdalina, E. viminalis, E. pukeriilcnlii,E.cre- 
1 ! and others. 

The quantity of essential oil in the eucalyptus is greatest in the spring 
111 early summer. Beklemichev’s researches showed that in September 
Sfier cent of oil was extracted from E. Globulus, 0.7 per cent in Decem- 
e, and o.q per cent in March. Tests made in September with E. vimi- 
alisgave o.() per cent, instead of 0.7 (rer cent ; similar results w'ere obtained 
p £. pntimdenia, which yield 1.8 per cent instead of 2.2 per cent. Fresh 
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leaves o{ E. Globulus yielded i.i per cent' of ’ oi^- dned feves gaye 2 pj 
cent jin E. vininalis the figures were 0.6 per cent l;434.'.^,cesit respectively 
The drying of the leaves also resulted in smaller quantities of condeusatie, 
water, so that the expense of fuel for distillation was less. On the otlg 
hand, dessication did not cause any loss of essential oil. 

From the chemical standpoint E. Globulus, E. Maiieni 3 .'sAE. pukt,^ 
lenta may be classed together, as they yidd very similar oils, contsinii, 
over 40 per cent eucalyptol. It has been proved that these three specie 
will grow well on the coast of Batiim and that they can be cultivated 
a large scale. The total leafage of £. Maideni is heavier than tliato) 
E. Globulus. This fact, together with the liigher oil yield of the forua 
species, must have some effect on the return from its cultivation, p 
also been proved that the eucalyptus oil obtained from the Batum coast 
is not inferior in quality to that derived fronf other countries ; on fo 
contrary, for E. Globulus and E. Maideni the quality is superior. 1 

The probable expenses and receipts of the production and conunf 
cial extraction of essential oils may be summarised thus : capital forlayn 
out plantations £ 19 per acre ; annual expenditure about £ 8 pet acre ■ 
return of £ ig 4s to f 22 8s per acre may be expected, representing intat 
at the rate of 13 to 30 per cent on a capital of £ 2600 to £ 3200, kid 01 
on 25 to 50 acres of land and on the building of the factory. 

Other interesting investigations have been made on wild mint {Mnii 
Puligium) and Castor oil. The results are quite satisfactory ; the yiel 
of essential oil from fresh mint was 0.4 per cent, and after drying in tl 
air 1 .09 per cent ; in castor oil seeds the proportion of oil reached 49.5 per cetl 

By using the fresh leav'cs of a tree of Cmmmommn C amphora 'Xtn 
(about 20 years old), 0.9 per cent of raw camphor was obtained; 22.6 pe 
cent of the total quantity consisted of oil of camphor, the remaining py 
per cent being camphor. Experiments with large branches i to 2 ii 
ches in diameter, gave negative results; no separation of solid campha 
took place, but a small quantity (0.09 pet cent) was obtained of an oleaji 
nous substance with a peculiar smell which recalled that of camphor, (i). 


(i) According to Prof. Giouou the distribulion of camphor in the different paru 
Cinnamomum Campkora growing in Italy is as follows; 


Proportioa of camptor 


of analyses 


por cent 

■)7 

In fully tIe\’eIoi)ed green leaves 

I.^o 


In young leaves 

0.70 

6 

In dried leaves 

2.1S 


In young wood 

0.10 


" It thus appears that only the foliage of the camphor tree should be used, theolit 
leaves being taken by preference and dried. This nppUes at any rate, to those IK* 
which are similar in species to those that are beconuig less and less frequent iu the fore 
of Japan and Formosa 



;itC{Wtlcta’SrRil : 


1623 


I4 , ot Flwrcrs and Early Produce on the Riviera from 

foulon » in innate di Year XXV Xn ,,6 

pp. P™S.'’jTdy:lS. mi- ' 

The cultivation of Sowers and early produce occupies the whole coast 
, Marseilles to Mentone, a zone which comprises a purely aericultural 
311. The -land is undulating and the soil is very variable, including 
alluvium on the plain of Hyeres, the gneiss and mica-schists of Mantes 
recent eruptive rocks of Esterel and finally the calcareous or marly 
iiicntary beds. It is because of the climate — a Mediterranean cli- 
e tempered with mild winters and dry summers - that the whole re- 
, 15 given over to agncultural pursuits. All the rain falls in the autumn 
iviiiter, and then it comes in heavy downpours. Sowing must be done 
r the rams to ensure a harvest before the end of spring, as only wheat 
;s and fruit trees can stand the dryness of the summer. Attempts have 
3 made to anticipate the rainy season t>y means of summer irrigations 
led out by utilising the subterranean waters or by diverting the water 
tses. All the seeds sown are obtained from cold countries as they 
t into growth so much more quickly than those raised locally. 

]n the Maures there is a fairly brisk trade in wild flowers Amontr 
ivated plants the orange (harvested in May) and mimosa are promi” 
t, Roses are grown in the open air and in glasshouses, carnations un- 
matting (Hyeres. Maures) or under handlights (shores of the Mari- 
;,\lps, especially at Antibes), violets as undergrowth in fields planted 
1 olives or peaches. Ornamental plants are also grown. Kitchen 
lens are almost dntirely_ confined to the plain of Hyeres. In fruit 
dug the cultivation of citrus frruts is is not very important ; peaches 
rries and figs are the trees which succeed best ; the grape is also a very 
ortaiit product. 

In some cases the land is lea.sed without pavment in return for the 
ring of some of the waste land. Some landlords insist on the growing 
he old crops (vines, olives, wheat) as well as fruit and early produce 
icr these circumstances the family of the tenant provides sufficient la- 
r for the work. In other cases only flowers or early crops are grown 
m labourers are necessary ; the land is taken on lease, usually for long 
-ods. Finally there are big horticultural establishments devoted to 
Bhouse work only, which specialise in the cultivation of one or two 
Its (roses, carnations), ^ The aim of each firm is to create a new variety 
unfortunately there is no law of agricultural property to safeguard 
rights of the creator of a new variety. In these great establishments 
amount of labour employed is considerable. The figures referring to 
: such firm are as follows : 


Area nf land cultivated 
80 carnation houses covering 
fo rose houses covering 

Frames 

Oul])ut, per anmim 
Working expenses 


37 Yz acres. 
200 000 sq. ft 
60000 sq, ft. 
14000 

180C0 baskets 
£l coo 


BORTlCUI-TinE® 
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Cost of straw £48 

Cost of string £48 

Upkeep of frames £68 

Plumbing etc. £120 

labour £2 400 


The flowers are sent awaj' by parcels post, in reed packages lined »■ 
paper or wadding to keep out the cold. The very delicate fn 
buried in wood packing, travel in boxes, while the more hardy vegetal] 
content themselves with baskets and even sacks. Only the very earli 
spring crops, fruits or vegetables, benefit by more dainty packing in lit 
boxes or quite small flats, which are forwarded by parcels post. The joutt 
is ver>' rapid, the goods reach Paris in 20 hours, Frankfort on-ll; 
in 33 hours, London in 38 Yt hours, Brussels in 39 hours, Petrogiad in 
hours and Moscow in 95 hours. ‘ 

From the agricultural point of view, flowers and early produce hj 
taken the place of wheat, which used to be grown in the rows betwf 
the vines. The olive trees have begun to he neglected ; only the d 
holds its own, The change of crops has had a great influence on the! 
of the region and has modified the distribution of the population, hithei 
crowded together in the villages and old towns ; today these old villa; 
are rejilaced by scattered dwellings in proximity to the gardens and t 
transport centres. The influence of the new method has also made its 
felt by developing relations with other countries and by giving an impii 
to cooperation. 

The growing of flowers .and early crops has greatly increased t 
wealth of the country, the value of the products sold each year reactiii 
£ 2 200 000 ; it has also resulted in the creation or development of suclii 
dustries as perfumery, distilling, confectionery and the manufacture of pat 
ing materials. Finally it has exercised an ethnographical influence I 
encouraging the immigration of foreign labourers who frequently sett 
down to live in the country. 

FKDiT 1185 - Mountain fruit Growing in Switzerland : Varieties Introduced from Rissi 
08OWING Sweden and Denmark. — See xo. 1158 of this Bvlleiin. 

1 186 - Banana Growing in New South Wales. — The Fruit World of a ustmiask, voi. xii 

Xo, 8, p, 270. Melbourne, August i, 1916. 

The cultivation of the banana is extending rapidly in the disti 
of Tweed aud Brunswick River. Orchards of commercial importa 
planted vrith the variety Cavendish, which is much superior to the o 
nary banana in quality and aroma, occ.ur chiefly at Terranora, Piccabt 
Bilambil and Cobaki. 300 to 400 plants are grown per acre, and the plat 
tions are usually from 10 to 25 acres in extent, but some are much larj 
The first crop of i cluster of bananas per plant is gathered from 16 to 
months after planting ; the following year the crop increa-ses to 4 0 
clusters per plant. In 1915, at Bilambil, the crop from one plantation t 
valued at £ 2320, a gross return of £ 232 per acre. 



VINE GROWING. FORESTRY 1625 


The cost of planting one acre with 400 banana trees varies from £ lO 

1 £ 14 10^. according to the price of tlie plants, which ranges from £ 1 12s to 

2 8j per hundred, band suitable for banana growing costs from £ 29 

)"£5-l P*'' plantations in full bearing are valued at about 

96 per acre. 

j - Effect ol Dibugh t on the[Size of Gra pes. — R Avar I,. , to ie Progm A^rkokitvitiah, 
Ve;ir 33 j PP' ^ 99 - Montpellier, August 27, 1916. 

Curing the prolonged drought of the summer of 1916 in the South 
,f France some measurements were made of the sizes of grapes. 


Diameter of Aramon Grapes. 


Sufflber id order 

Normal vine 

Vine .suffering 
from drought 

■ on the bunch 

— • 

— 

-> 

mm 

mm 

Xo. I 

22.5 

iS-S 

N'o, 2 

23.0 

16,2 

No. 3 

22.7 

X 74 

No. 4 

234 

16.5 

Nt. 5 

22-5 

18.3 

No. 6 

23-3 

16.4 


— 

— 


Average 23.2 

17-2 


Being given that volumes are to one another as the radii raised to the 
litd power the ratio 1549.29 : 636.05 is obtaiired ; in other words, the 
eirics which have suffered from drought are ncarl^’ three times as small 
sijoniial grapes. 

;i - Spanish Forests and Paper Manuiacture. — EioEraEr.a o. to Rnmm de .i^ricul- 
Im, Year XXVIII, Part 9, pp. 39 t)' 403 . Baratona, September 1916. 

Tlie .Spanish market uses annually 28000 tons of paper, of which 
fspapers account for one half. Spain produces 15 000 tons of mechan- 
il pulp per annum, from which an approximately equal weight of pa- 
1 is manufactured. Consequently she is obliged to import 3 000 to 4 000 
Its of mechanical pulp and to 000 tons of chemical pulp. 

ImcUess forests. — It is a.s.setted that there is sufficient wood in 
laiii to cover the amount of the imports and that it is the Lack of roads 
liith hinders the working of the woods under economic conditions. In 
ain the raw material for paper making is not very' costly, but no-one 
Rs about it and the forests remain practically nnusad. As an instance 
It be cited the magnificent fir woods of the Aran valley consisting of 
!ijs pecliiiala, the species best adapted to paper making. A beginning 
IS made in the management of 37 500 acres, and the yield from these 
tests reached nearly 16 000 cubic yards. Unfortunately the work was 
ipped on account of administrative diffiailties connected with bounda- 
s end other questions of secondary’ importaiice, 

^Urhblc :mds. — In the Pyrenees of Aragon and Catalonia, cliiefly 
jtSif provinces of Huesca and Lerida, there are 122 500 acres of firwoods 
pble of providing 39 000 cubic yards of wood per annum. As the wood 
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has a high moisture content this quantity would make aboutiSoootonsjf 
mechanical pulp or 10 000 of chemical pulp, which is nearly enough t, 
tide over the crisis that the war has caused in the paper trade. It doe, 
not .seem possible to work these 122 500 acres in an intensive manner al 
at once, and it is suggested that the working of the Aran valley , mention^ 
above should be continued; the 39 000 cubicyards of wood obtained would bt' 
equivalent to 6 ooo tons of mechanical pulp or 4 000 tons of chemical pulp J 

The remainder could be provided by the pine forests (ft wMS syfee.drisj' 
of Soria, Burgos, Sierra Carpetana and Cuenca. The Spanish pine wood 
contains more rean than that from the Baltic and Sweden and consequently: 
is less suitable for paper manufacture. Nevertheless this species occurs: 
at various altitudes, and it is probable that Pirns sylvestris from the denstj 
woods of the higher parts of the country closely resenibles that from h'orJ 
them Europe. 

The conelusion is drawn that the problem of providing raw materia 
for paper making could be solved if the Forest Administration weret 
take the matter up seriously. 

Transport. — This is a more difficult problem to solve than the pre 
ceding one. In practice the freight from Sweden to Spain, to Pasajes (Gni 
puzcoa province) is lower than the cost of transport from Sierra Guada 
rama (province of Madrid and Segovia) to Guipzcoa or Biscay, when 
important Spanish paper factories are situated. The Government ir.aj 
prevail upon the railway companies to concede a lower tariff, but it cau 
not improvise means ff road transport. 

The Spanish pai)er industry has a producing capacity great enoiigl 
to meet the needs of the countr>' ; the Spanish Papermaking Companj 
is responsible for b8 per cent of the total output. Apparently means aii 
available to produce the whole of the mechanical pulp necessary, hij 
not the chemical pulp, because the manufacturers are riot provided rat 
the needful plant. The paper factory at Villalba (Navarra) is an excejJ 
tion to this, as it produces a small quantity of senri-chemical pulp. 

Replanting with poplars, especially Canada poplar, is suggested d 
a means of providing the most rapid solution of the problem, while attU 
same time it would give a return of 12 to 14 per cent on the capital outW 


LIVE STOCK and BREEDING^ 

ii8q - Influence of Feeding with Milk richinCartwhydrstesfDiaJarmisedlandllii 
rich in Fat (Emulsion Milk) of Varying Protein Content, on the Compositi 
of Young Pigs (i). — Welimann, O, (Zootedmical Institute of the Royal teteiini 
School of Budapest) iu KisalMni Koxkmenyek (Communications of the .tguciila 
Stations of Hungary) Vol. XIX, Part I, pp. 84-164. 35 tables (German summary pp. i 

167), Budapest, Januaiy lo June 1916. _ 

In these experiments young male pigs of _ the Berkshire bree w 
fed from the 23rd to the 39th day on a ration composed partly of diala 


(i) See S. January 1916, No. S9. 
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^sed niilk (skim milk to which flour-starch saccharifie,^ Ev, 

,f diastase has been added) and partly of emulsion milk (skil 
jed ^th a cheap substitute for U fat) td ^ " 

,tions : nanow (i : 2.5) ; fairly narrow ( :4.5) Srly Si . 
t: 78). Twelve pigs were employed br'i thT SfL 
Hangary) of ages ranging from 4 to 12 weeks and weigErom rr^t 
They were divided into groups of three SelS 1 . 
itter, two of each group being submitted to exLrimeiit ^the 
,s control. The latter was slaughtered at the beginning of 
. order to determine the confposition 0^ thtf p":^f 
sperimented on which were concerned in the incrLse of weight 
The organs of the slaughtered animals were dimded into 10 to groups 

*>• -ti». f.i. . j «..«», ti„,. .*,£• ,X' “ 

unefl. The results obtained were as follows. ^ 

i) The pigs fed on milk having a narrow nutritivA rari/v tv + 

,esh but less fat than did those fed on a ration poorer in protein" The 

r w J than those of tte 

Ider .subjects which had been subjected to intensive feeding “ 

ThTth''?' “fl«^n«sfhe"cfmTTrn S 

^“alorific wl^rhaTTe^T 
The nature of the feeding had a marked effect on the composition of 
Dimgpigs. pus, compared with milk rich in carbonhydrates milk rich, n 
,t increased the content of dry matter, dry matter less fat, dr;- matter fess 
t and ash, ash^ nitrogen and the calorific value. Per contr,, it din dshed 
le ,.opmtion of water and depressed the ratio of the aforesaid constitatts ' 

The composition of young pigs wasjgreatly influenced bv the nutritive 

loofthp fop The ration hamng a wide nutritive ratio iSea ld 

ie proportion of dry matter and of fat, and the calorific value. 

3 1 he best cntenon of the influence of feeding was afforded by the 
of ap/ncrease of live vieigl.t during the experiment. 

tt, T tho nutritive elements and the calorific value 

the diflerent parts of the organism was as follows : 

llith the oldest animals, the connective and fatty tissues as well as 

™tter; the other 

«««£ rissT’' '“tfor of the 

Th eff T f the expense of the m, isles. 

the bo Tin „ 1”"^ r of dry- matter 

The “‘"solp when compared with food rich in carbohydrates, 
greater part of the water (about half the total) was found in the 
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musdes. The brain, bones and muscles of the older animals contained 
less water than did those of the younger subjects. 

Comparing the behavious of milk rich in carbohydrates with that o[i 
inilk rich in fat, the latter diminished the fixation of water in the connective! 
tissue and increased it in the muscles. ' 

The total ash was distributed as follows ; the bones contained 65 
76 per cent, and the muscles about 15 per cent. In comparison with tiio 
of young pigs fed on emulsion nulk, the bones of animals fed on diafai 
nised milk contained the least quantity and the muscles the highest qua 
tity of ash. 

The muscles contained the greater part (about half the total) of tl 
nitrogen found in the body of the j’oung pig. The fatty and connectii 
tissues contained 36 to 60 per cent, of the chemical energy, the muscles ; 
to 41 per cent, and the bones 6 to 10 per cent. Milk having a wide mitriti 
ratio increased the energy reserve of the connective and fatty tissues to 
marked degree. 

5) Analysis of the different organs gave the following results. 

The blood of the animals experimented with, particularly of those fi 
with emulsion milk, contained less dry matter than did the blood of tl 


control animals. 

The lungs, heart, glands, bones, skin, connective and fatty tissue 
muscles and intestines of the older animals contained more dry matter, fi 
and energy than did the same organs of the younger subjects. Compare 
with milk rich in carbohydrates milk rich in fat increased the dr>' matter, fl 
dry matter less fat, the ash, tlie nitrogen and the calorific value. Ml 
haNung a wide nutritive ratio increased the dry matter, the fat, and tl 
calorific value. 

The nature of the feeding had a considerable influence on the compos 
tion of the bones. Milk rich in fat, as compared with milk rich in carbi 
hydrates, increased the ash content to a very marked extent. 

6) The dry matter of the liver contained 0.16 to 0.74 per cent, ( 
glycogen ; that of the muscles 0.4 to 11.6 per cent, from which it is calculate 
that the liver of the young pig contains 0.53 to 8.72 grnis, the muscles 0,7 
to 5.91 grms of glycogen. 

The writer has estimated the glycogen in the fresh hver and muscles t 


two young pigs, each weighing ii lbs. The animal fed on diafarinised md 
contained 34.2 grms, that fed on emulsion milk 13.9 grnis, the liver am 
muscles of the first thus containing 2 ',4 times as much glycogen as di 
those of the second. Hence the greater part of the glycogen is piobabl; 
decomposed during drying. 

7) The proportion of fat and carbohydrates in the food are held 1 
be of equal interest to the physiologist and to the practical feeder. It i 
found that, as compared with food rich in fat, food rich in carbohydrate 
stimulates an increase of the water content of the organism and hasai 
unfavourable influence on the fixation of dry matter less fat and ash. 

The mean results obtained when using two young pigs from the saffl 
litter, fed side by side, one on diafarinised milk the other on emulsion mi 
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L,i„g the same nutritive ratio, showed that the animals responded differ 
L„tly. For an increase m weight of 22 lbs, the animal fed witE 
ill- pmdtjced 4.2 lbs of dry matter less fat and 13.8 lbs. of water” w5kt 
Lt fed with diafarimsed milk fixed 17.24 lbs of water in th ^ 

Lhe same quantoy of dry matter leas fat, the’exeess of water in the” 
Lid being 346 lbs. or 25 per cent. Of this excess 0.94 lbs. belo nged Se 
^„a™lc»nn^iveandto^ 

tes , 0.81 lbs. to the other organs ; i. e. the water content of the connect 
tissue increased 45 per cent ; of the bones 35 per cent • of the 

^percent. ; and of the other organs 23 per cent P ■' muscles 

I The origin of tins excess of water must be attributed more especially 
h the glycogen, for dunng the metabolism of the fat the water derSom 
|,£ glycogen probably remains in the tissue.s. env ea irom 

S.'S."''' 

,lapesl). KoUmenyeH (Bnlletin of the Hungarian Agricultural statfuni 

Vol. XIX, Part I, pp. ii-zr. Budapest January-Juue 1916. 

,Ts great difference of opimon exists among writers (Lepma.\, Bohmfr 
teHoNCAMP, Neumann Miller, kukg, Robert Tormay, Hage- 
m Hansen, Meissi, etc as to the toxicity of the siftings o eertafn 
ereals, particularly corn cockle {Agmstmma Gilhago the writer (director 
|,J, Huy ™ T«i,g SM.., , ,, 

.ady of he question in the following way. i) All cases of illness and death 
animals fed with food containing siftings of grain were examined minu- 
Jy: 2) the services of an expert were engaged ; 3) feeding trials were made 
1 11 te suppo,sed toxic substance in conjnnction with the .Animal Biology 
inutntion Station ; 4) Help was sought from the Veterinary High 

In June 1915, 280 geese perished at Pestszentlorie, through the consumn- 

on of a meal, purchased by the breeder as meal No. 8 but reallv originating 
om a sitting containing 40 to 50 per cent of the seeds oiAmdemma 

S' / Station 

Ddertook feeding tnals on three fowls and three geese. During a preli- 
penod of six days the six animals wereL with maize gmin 
ter this preparatory period one fowl and one goose received at 7 0 "a m 

‘I"*'***'’'' 10 a, m. the 

ammals e.xhibited symptoms of poisoning, and died at about noon. The 
0 other fowls received the same meal gradually thus : ist day : «) 80 
0 maize + 20grms of meal containing com cockle; 2nd day: b) 60 

te rai l' t^ken ration h). the other 

aize I ' Pi*! succumbed after a ration of 120 grms of 

anie it^i resisted the meal better 

hatl rejected the greater part of the ration on three successive 
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days. In order to prevent vomiting the quantity of water was diniinisliej 
From the fourth day the goose received only a ration of 100 grms of tfj 
meal and it died on the 6th day. The autopsy of the dead animals perfortae, 
by the Pathological Department of the Veterinary High School diagnose; 
for the three geese : inflamation of the aesophagus : serous circumocsophagea 
inflammation ; inflammation of the small intestine : hemonhage of the vi 
sceral membrane of the pericardium. An hemonhagic inflammation n 
the stomach was also observed in the three geese, caused by numerous Sirm. 
gyius nodularis, which developed independently of the absorption of thi 
toxic substance. Of the three fowls two suffered from an acute inflamm 
tion of the small intestine and hemorrhage of the pericardium, the thii; 
from an acute inflammation of the crop, oesophagus and gizzard. 
The following conclusions are drawn. • 

1) The observed cases establish the fact that Agrostemma Githaoo ha 
the property of producing in poultry grave symptoms of poisoning. 

2) As the meal employed in the experiments contamed only 40 1( 
50 per cent of the grist of corn cockle seeds, it follows that substitntioi 
of one fifth of the daily ration by this grist will cause death. 

3) Since the pathological symptoms mentioned above resemble veq 
closely those of acute mineral poisoning, great caution must be employed i 
judging analogous cases, particularly as siftings of grain containing moi 
or less com cockle see<l constitute a food widely distributed in Hungar; 

4) Since the siftings contain widely varying amounts of corncockl 
seed (from 8 to 38 per cent in the mills of Budapest) the percentage of con 
cockle seed admissible in the daily ration must be known in order t 
avoid poisoning. 

5) It is convenient to ba.se the daily ration on the maximum contei 
(about 40 per cent) of corncockle seed in the residues from the millmj 
Nevertheless it is advisable to submit a sample of the product to an .\gr 
cultural Station lor examination and expert advice. 

1 192 - Experiments on the Feeding of Draught Horses made in Sweden from 1903 1 
1915 . — H.wses, V. (Director of the Domestic Animal Department of tlieCHilral.tBi 
cultural Station of Stockholm) in f- iiWmgs landwirischafttiche Zntmg, 65th year, Xo. 13- 1. 
pp. 289-315. Stuttgart, July 1-15, 1916. 

In the years 1908-1915 the Swedish Central Agricultural Expe: 
ment Station has made repeated experiments to ascertain the value and pra 
tical utility of different foods for draught horses. Some of these expe 
ments have already been described by the writer in a preceding public 
tion. The present experiments 40 in number, divided into 12 series, a 
made with 372 horses, deal with the following foods ; barley, oats, a mixtii 
of oats and barley, maize, potatoe flakes, wheat bran, oat bran, a mix' 
food (oat bran and rice meal), mangels, canots and cooked potatoes. 

In choosing the animals amongst ordinary draught horses on i 
rent farms, care was taken that the horses of the satrie team were as m 
possible of the same age, temperament, and strength and had t e 
height to the withers. Except one team, all the off-side horses forme 
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.jperiinental group, and all the near-ade horses another group. In the 
gperiments exact weights of food were distributed to the different groups. 

In some series a preliminary experiment was made to ascertain whether 
the groups were equivalent, but this was unnecessry in most cases, the equi- 
valence of the groups being known beforehand. 

The work done by a horse cannot be exactly determined either in agri- 
ciiltural practice or in practical feeding experiments but it can be assumed to 
jjj pioportional to the nutritive value of the food administered, which is 
indicated by the change in the live weight of the animals. Consequently 
{lie experimental results should be determined from the variations of the 
live weight of the horses. In order to obtain satisfactory results by means 
of all these should be made at the same time of day. 

In some experimqpts the weighing was made regularly at midday, 
jjter feeding and before yoking, in others after the return at midday but 
l^fnre feeding. Sufficiently exact results were thus obtained. 

The ration was fixed according to the work to be done, in such a 
uaiitter as to prevent an emaciation of the animals in a period of heavy 
work, and an increase of weight in a period of light work. 

The following results were given by the different foods. 

I, Bwl-ty ttni — la some previous experiments with cows the writer 
jsing KiiWER’s- starch value, has estimated the forage value of loo kgs. 
)f barley at 100 forage units and that of 100 kgs of oats at 84 units, Thus 
rkg. of barley corresponds with about 1.2 kgs of oats. 

The present experiments (November 1909 to December 1913) were 
tended to determine whether this ratio is also true for horses. Barley 
ami oats, of a quality a little inferior to the average were given in a ration 
of I ; 1,2, The daily ration contained on an average 4 kgs. (8.8 lbs.), of 
barley and 5 kgs. (li lbs.) of oats. There were five experiments lasting from 
45 to 77 days, and there were 3 to 8 animals in each group. 

The results .show that l kg. of barley can easily replace 1.2 kg. of oats 
h the feeding of draigght horses. Barley did not prove an unsuitable food 
for horses, neither did it diminish their working power, 
i II. Oats and wheat bran. — E.xperiraents have shown (in accordance 
ith KEu.xer’s observations) that wheat bran is of little value for fatten- 
g pigs but an excellent food for milk production. 

The writer's experiments were made to determine whether bran had 
be same effect on horses as on cows, or as on pigs. For this purpose it 
as considered opportune to compare it with oats. On an average 2.56 
gs, (5,6 lbs.) of oats or 2.78 kgs. (6.1 lbs.) of bran were given. The oats 
ation contained 2.15 and the bran ration 2.21 forage units. Six experi- 
aents were made lasting 28 to 69 days, and there were three to eight 
aihnals in each group. 

The wheat bran, which is richer in forage units, also produced a rather 
dealer increase in the live weight oftheanimals.fromwliichtheconclusion 
s drawn that the action of bran on horses is similar to that on cows. 


BI. Oats and maize. — The forage values of oats and maize were to 


tompared, and for this purpose they were employed in the ratio of 
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1.2 : i.o. The oats were of excellent quality, but the maize scarcely up 
the average. 3.67 forage units of maize were rejiaced by 3.75 units of 
oats. The maize ration contained on an average 3.6 kgs. (7.9 lbs.) aj,) 
the oats ration 4.3 kgs. (9.5 lbs.) per head per day. There were sij 
horses and two experiments lasting 49 to 77 days. 

From the results it is concluded that if the maize ration does not exceed 
50 per cent of the total ration of concentrated food, and if the maize is finely 
ground before being given to the horses its forage value is 20 percent higfiei 
than that of oats. Thus oats can be replaced by maize in the proportion of 
1.2 : 1.0. 

IV. Oat Iran and a mixture of oats and barley. — From the oat mills 
of Sweden a bran is obtained which before the War was largely exported 
Export now being forbidden, this has to be utiUsed in the country, and it 
is of interest to learn its forage value. Previous experiments made witli 
cows proved that i kg. of oats bran is equivalent to i forage unit. 

The writer’s experiments were intended to determined whether this 
bran is as valuable for horses as for cows. A mixture of barley and oats was 
employed as a standard of comparison. The four experiments lasted 55 
to 90 days each and were made on 17 horses each receiving up to 3 kg, 
(6.6 lbs.) of oat bran per day. The experiments showed that when i kg. 
(2.2 lbs.) of the mixture was replaced by 1.42 kgs. (3.1 lbs.) of bran, the lat- 
ter did not give the expected result, but if the ratio was smaller a better 
result was obtained. For the group fed with oat bran a better mean expe- 
rimental result was obtained than for the group fed with the mixture, and 
it may be concluded that in practice 1.8 kg. (4 lbs.) of oat bran is equi- 
valent to I forage unit. Oat trran is not a better food for horses than foi 
cows Not more than 4 kgs. (8.8 lbs.) per liead per day should be given. 

V. Mixture of barley and oats, and the mixed food “ Gota ”. — The low, 
forage value of oat bran together with its high content of raw cellulosf 
have induced the manufacturers to improve its quality by the additioi 
of rice meal. This mixed food (60 per cent oat bran and 40 per cent 
rice meal) This is sold in Sw'eden under the name of “ Gota Feeding 
experiments made with cows and pigs have shown that 1.5 kgs. (3.3 lbs.) 
of Gota is almost equivalent to I kg. (2.2 lbs.) of barley or i.i kgs. 
(2.4 lbs.) of the mixture of oats and barley. 

In the experiments with horses 1.5 kgs. (3.3 lbs.) of Gota were replaced 
by I.I kgs. (2.4 lbs.) of the mixture of barley and oats. Two experiments 
were made lasting from 82 to 84 days ; eight horses were employed to 
which a ration of 3.85 kgs. (8.5 lbs.) of Gota was given per head per day, 

Somewhat the better results were obtained with the group which had 
been fed with Gota, but in general the two forages can be described as equi- 
valent. According to the writer, Gota is an excellent food for horses, hut 
it must be of goo<i quality and must not contain more than 16 per cent of 
raw cellulose. 

VI. Barley and potato flakes. — The experiment was made to determine 
the forage value of these two materials for horses. Two kgs. (4.4 Ihs.) 
barley were first replaced with 2 kgs. (4.4 lbs.) of flakes, then with 2.5 kgs- 
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(3,5 lbs,). Two experiments were made lasting 78 and 43 davs and tbe e.f 1 
jiiimber of horses employed was nine. 

fhe final result was in favour of the 0^1 1 . ■ 

that for feeding horses i kg (22 Ibsl of flat 

lbs.) Oi d.j sail iai) 2 . l““,r “T'l ’®° 

Hat in the fattening ofp gsi kg (2 Mbrnf T 7 

a,.«iby.,i*,,(bib..,.fLd2«tl22S'S 2“'*"^ 

In the expenment with horses the two to,a„ ^ . 

poportiom The potatoes were cooked every thLTyfTnd" It Sour 

i2 =5;“ ^ - -^1. theSSJi: 

tos, and the daily ration contained 2 to 3 kgMt.TL'b.f Ibs.)'y“dS 
The two groups gave the same result Accordiimlv + 1 , , ■ • 

irawii that in the feeding of horses a ration of qoo grmj Mbs'\7 tf j 
natter of potatoes has the same forage value .^s i\g (i'z lb 
Till. Mixture of outs and barky and mangels - Th I'L V ^ 
ilaced partly by mangels and partly byTarro ts in t 

: . kg *y ..L Ki te (.7 ,fX'2 ' 2 

2 “.'” “.2 

itd’ttt'ta 

etermined whether the STtl^^sifiLwe fetriwk to‘'tedone ‘‘ The 
utntive value of the different rations was c.xpressed in forovn > 
ddition the content of digestible protein in e^ich rn' 7 

15 .oiig».ib,. p,...). „„ ,oTb221t 

the e.x penments have proved however that ti,.. +■ '• , 


^iad of work done by 
horses. 

Medium , 
Heavy 

heavy , . 


Number of forage 
units required 


Quantity of digestible 
protein required 


7 to 8 
3 to 10 
10 (o 12 
more thno 12 


500 to 600 gms. 
600 to 800 gms. 
800 to 1000 gms. 
more than 1000 gms. 
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1193 - Score tor Holstein-FriesiaB Bulls and Cows Adopted by the HolsteiB-Friesij, 
Association of America. — Bennet, E. G , in Missouri stale, Board of Agruult,,, 
Mmlhly Bullelin, Vol. XUI, No. ii, pp. 57 - 6 i, Colimibia Mo. November 1915. 

The Holstein-Friesian Association of America (i) has adopted ttf 
following scale of points for the score of Holstein-Friesian Bulls and cows; 

Score for Hoestetn-Friesian Bcee, 

(The text under each heading relates entirely to the method of application agreed upm 
by the Inspectors in order to seenre uniformity of work. The abbreviations are as foU^jj 
vs, very slight ; s, slight ; m, marked ; vm, very marked ; e, extreme). 

Contenti 

Head. — Showing full vigor ; elegant In contour 

Discredit : t/s i/s — s ^ — vs 3/^ ^ e i. 

Forehe-AD. — Broad between the eyes ; dishing * 

Discredit : vs — vm ^ i. 

_ Of medium length ; clean and trim, especially under the eyes ; the bridge 

of the nose straight 

Discredit : x t/s — m % — 

Muzzle, ~ Broad witli strong Ups 

Discreiil: st/s — m — cYi. 

Ears. — Of tnedium size ; of fine texture ; the hair plentiful and soft ; the secre- 
tions oily and 

Discredit ^ e 

Eyes. — l^arge; full; mild; bright 

Discredit: s Vs — Vi — ^Vz- 

Horns, — Short ; of medium size at base; gradually diminishing towards tips, oval ; 
inclining forward; moderately curved inward; of fine texture; in appear- 
ance waxy 

Discredit : m ‘/s — c Y\- * 

_I,gng ; finely crested (if the animal is mature) ; fine and clean at juncture 
with the head ; nearly free from dewlap ; strongly and smoothly joined 

to shoulders 

Dicredit ; i»s t/g — s % — m Yx — vm 3/4 — e 1. 

Shoulders. — Of medium height ; of medium thickness, and smoothly rounded at 

tops ; broad and fuU at sides : smooth over front 

Discredit-, us Vs s i4 — — vm V 4 — ^ 

Chest. — Deep and low ; well fiUed and smooth in the brisket ; broad between the 

foream'iS ; full in the foreflanks (or through at the heart) 

Discredit : vs Y4 — s Yx — m 1 — vm i ^4 — « 2. 

Crops. — Comparatively full; nearly level with the shoulders 

Disciedit : vs ^ — s Vg — i — rm i ^2 — « 2. 

Chine. — S trong; straight, broadly developed, with open vertebrae 

Discredit : vs^i — s Yi—^Vz — vm 3/4 — e i. 

Barrel. — I/mg ; well lounded ; with la^c abdomen ; strongly and trimly hdd up 
Discredit : vs *74 — s *4 — m i — vm i « 2. 
lyOiN AND HIPS. — Broad ; level or nearly level between hook-bones ; level and strong 
laterally ; spreading out from the chine broadly and nearly level ; the hook- 

bones fahly prominent 

Discredit : vs i/s — s Yi ~ Vi — fw 3/4 — e i. 


(i) Gardner M. H. Superintendent, Delavan, Wisconsin. 
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. Contents 

®“"^>‘-«V8-sy4-«H-s»3/4_s i ^ 

j^L, — High ; broad 

4 

I’™?' -i* and full at sides; open in the 

DiscredU ■' I's V, ~ s 54 — »m 3//-' « j' 5 

lnk. — i>««p ; full 

Di^cridit •• <« '/8 ; 3 Vi ; m I/, ;n „ 3/s'; s 1 " 

JS _ Comparatively short; dean and nearly straight • wide anart • , 

squarely set under the body ; arms widl st.ong ^.r^ptSTg 'feeT „ 

dmm size, round, solid and deep * ™ “ 

Discredit -■ tis '/s - s y* - « i/, _ 3y‘ 1'/, 5 

- I,arge at tee, the sdtting well back ; tapering finely to switch • the end of 
bone reaching to hocks or below ; the switch full ’ ™ 

Discredit .■ s i/j — m 54 _ j 2 

uj ib-D HANDtmo - Hair healthfiU in appearance ; line, soft and furry ■ =kin oi 
0 mcAum thickness and loose ; meUow under the hand ; the^’eretions 
oily, abundant and of a rich brown or yellow color . wcretions 

i>««t'*'--f3 54-5y!-«i-mi i/j-ea 

OBIIHVVEINS^- I,arge; Ml; entering large orifices; double extension- with 
special development, such as forks, branches, counecUons etc 

DiscredU : w Vs - 5 54 - « r - um 1 i/j _ 

nDnsiAEV IE4TS. — targe, well placed 

Discredit : vs ‘M - S % - m — vm ~ e i. * 

:uTCKEo:^. — largest ; finest 

Discredit: vsy, — SI — mi — vm } — a. * 

iESKRrtvioon.- For deSdency Inspectors shall discredit from the total receiv 

ed not to exceed aght points. ^ 

Discredit : vs i— si — m 3 — vmi— eS 

tN-ER.ttSVH^y AND Fi.vENESS. - For deficiency Inspectors shaU discredit 
from the total received not to exceed eight points 
Discredit ; vs i — S2~-mi-~vms~-eS. 

a-ERU sm^ND BKiRiNG - For dcfidcucy Inspectors shad discredit fro-i 
the total received not to exceed eight points. 

Discredit : vs i — 5 2 — w 3 — vw 5 — « 8 
tEDll.! FOR OFFSPMNG - A bull shaU be credited one point in excess of what he 
w 0 herwise entiUed to, for each and every animal of which he is sire ac- 
tually entered m the Advanced Register, not to exceed ten in number 
. scaling for Uie Advancea Register, defects caused solely by age, or by accident 
or by disease not hereditary, shall not be considered. But in soiling for the 
show nng, such defects shall be con^ered and duly discredited 

ball that in ttejudgruent of the Inspector rviJI not reach, at Ml age and in good 

gutter ° ’ ' '"‘'y i" “>2 Advanced 

;» bull sMi be received to the Advanced Register, that with aU credits due him 

Will not scale, in the judgment of the Inspector, at least 80 points. ' 

100 

Total disaedit 

— Net score 

' ^•ot now in use by Advanced Register, but of great value as an aid in judging cattle. 
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Score eor Holstein-Fkiesian cow. 

(The interlines relate entirely to the method of application agreed upon by the Inspectors 
in order to secure uniformity of work. The abbreviations are as follows : vs, very, slight • 3 
slight ; m, marked ; vm, very marked ; e extreme.) ’ 

Head. — Decidedly feminine in appearance ; fine in contour 

Discredit : vs Vfl ^ % — m Vz — - vw 3 /^ — « i . 

Forehead. — Broad between the eyes; dishing 

Discredit ; VS — s % — vmi/^ — e i. 

Face. — 01 medium length ; clean and trim espedally under the eyes, showing facial 

veins ; the bridge of the nose straight 

Disciedit — ^ V*- 

Muzzle. — Broad vdth strong Ups 

Discredit : — m 1/4 — e y^. 

Ears. — ■ Of medium size ; of fine texture ;the hair plentiful and soft ; the secTetions 

oily and abundant 

Discredit : — e % 

£yes. — Targe ; full ; mild; bright 

Discredit : — e V2. 

Horns. — Small ; tajrcring finely towards the tips ; set moderately narrow at hasu ; 
oval; inclining foiAvard ; well bent inward; of fine texture ; in appeanmee 

waxy 

Discudit : m i/g — e Yi. 

jsTeck, — Tong ; fine and clean at juncture with the head ; free from dewlap ; evenly 

and smoothly joined to shoulders ’ 

Discredit : vs Vs — ^ !4 — ^ V-i — V4 — * t* 

Shoulders. — Slightly lower than the liii>s ; fine and even over tops ; modeniUly 

broad and full at sides 

Discredit : I'S — s Yi — w Y* — vm 3/4 — e i. 

OHiiSf . — Of moderate depth and lowness ; snufoth and moderately full in the brisket ; 

full in the foreflanks (or through the heart) 

Discredit : vs «/i — s y^ — m i — vm i Vj e 2. 

Crops. — iloderately full 

D iscredil : w Ya — * V2 — */4 — ^ ^ ^ 

Chink. — Straight ; strong ; broadly developed, with open vertebrae 

Discredit, vs ‘/g — s >4 — m t/j — rm 5/4 — e 1. 

B.arkel, — Tong ; of weelge sliape ; well rounded ; with a large abdomen, trimly hold 

up (in judging the last item age must be considered) 

Discredit : vs Vs — ^ Ya — ^ vml}^ — e i . 

ToiN AND HIPS. — Broad ; level or nearly level between the hook-bones ; level and 
strong laterally ; spreading frem diine broadly and nearly level; hook- 

bones fairly prominent 

Discredit ; vs t/g — s % — m Yi — vm 3/4 — e i. 

Rump. — I/ong ; high ; broad with roomy pehis ; nearly level laterally ; comparative- 
ly full above the thurl ; carricfl out straight to dropping of tail 

Discredit : v.s — s % — r w y^ — rw 3/4 — e i. 

Thurl. — High ; broad 

Discredit : vs Ya — ^ Yi — tn i vm l Y% — ^ 2- 
Qu.arters. — Deep ; straight behind ; twist filled with development of udder ; 

and moderately full at the sides 

Discredit rs */« — s V4 — ^ ^ • 
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Coatents 

^Deep ; comparatively full 2 

Discfidii: vs^/s — syi — m% — vmi/^ — ei. 

Comparatively short ; dean and nearly straight ; wide apart ; firm]}’ and 
squarely set under the body ; feet of medium size, round, solid and deep . . 4 

Discredit : vs ^8 — s ^ — m % — vmi|^ — c i. 

TUL' setting wdl bade ; tapering finely to switch the eud of the 

bone reaching the hocks or below ; the switch full 2 

Discredit ; s Vs ~ ^ ^ ^ 4 . 

^vD handUNO. — Hair healthful in appearance ; fine, soft and furry ; the 
skin of medium thickness and loose ; mellow under the hand ; the secre- 
tions oily, abundant and of rich brown or yellow coloui' 82 

Discredit :sv^— sVj— wi— -vwn^—^s. 

}[.tMM\KV VEINS, — Very large ; very crooked (age must be taken into consideration 
in judging of aze a^d crookedness) ; entering very large or numerous ori- 
fices ; double extension ; with special developments, such as branches, con- 


nections, etc 10 

Discredit : vs — s m i ~ vm i Yi — ^ 2. 
licPEr,, — Very capadous ; very flexible ; quarters even ; nearly filling the 5 i>ace in 
h the rear below the twist, extending well forward in the front ; bioad and 

well held up 12 

Discredit : vs y* — j J-j — w i — vw i I? — t' 2. 

tEAis. -* formed ; wide ai^rt, pluinb and of amvcnitnt size t 

Discredit : vs Y^, — sYi — m i — vm i y> —et. 

EscvrcfiEON’.— fnitst 2 


Discredit ; vs y? — s i — w 2 — vw 3 - e 4. 

• Gc-VKRAi. Vigor. — For deficiency Inspector shall dlsacdit from the total received 
not to exceed eight points. 

DisaedU ; vs i — 5 2 — « 3 — vm 3 — c 8. 

' GEN’ER.tl- svwMETRY AND FINENESS. — For uefidcncv Insi)cctor shall discredit from 
the total received not to exced aight iwitits. 
i Discredit : vs i — s * — m 3 ~ vw 5 e 9. 

CiFSERAi’ STYf.E AND BEARTNG. — For dcficience Inspectors shall discredit from the 
total received not to exceed eight points. 

Discredit ; ?'S i — s 2 — vw 3 — w 5 — (T 8. 

Ctfdiri fur K.<cefis of Requiiemcnt In Production. — A cow shall be credited one 
point in excess of what she is otberviisc cnlilled to, for each and every eight 
per cent tli.nt her milk or butter record exceeds the minimum requirement. 

'InscaEngfor the Advanced Register, defects cause solely by age, or by accident 
or by disease not hereditary, shall not Im? consideied. But in scaling for 
the show ring, such defects shall be considered and duly discredited. 

f.t cow that in the judgment of the Inspector will not readi at fullage, in milking 
condition and ordinary flesh, 1,000 lbs weight, stuUl be disqmilified for 
entry in the Advanced R^ter 

*Xo cow shall lie received to the Advanced Register that, with all credits rlue her, 
will not scale, in the judgment of the Inspector, at least 75 pouits. (See in 
last paragraph of Rule VI an exception to tliese requirements.}. — 

Perfection 100 

Total disaedit 

Net score 


“ h’ut now in use by Advanced Register, but of great \-alue as an aid in judging cattle. 
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1195 ~ Establishment of a Herd-Book tor the Catacn Btted ol BnttU .«— 4 

4th Year, No. 5, pp. 147-149. Porto Alegte, May 1916. . , , - 

A society has been founded for the Brazilian Caracu CaWe’(i) in tli( 
State of Sao-Paulo, Brazil, under the patronage of the.Jffinistry-of Agri- 
culture. It is open to all breeders living in the State of Sao-Paulo. 

In the Caracu Herd-Book can be entered. - ’ 

1) Pure bred animals, intended for breeding, belonging to'a member 
and having been passed by the Committee of Registration. 

2) Offspring of parents already entered. 

Such animals are registered only protusionally. They will be defitiiteb. 
entered only they have reached the prescribed age and then only after a 
fresh examination. 

The registrations are free. The Commission of Registration nominatei 
by the Society, will visit the farms of members twice a year in order to 
examine pure bred animals for registration in the Caracu Herd-Book. The 
Commission is comixrsed of two live-stock experts of the Ministry of Agri- 
culture, an official veterinary surgeon and three practical breeders elccto 
from amongst the members. 

Members must conuuunicate the birth of calves from pedigree animal 
not more than two months after cahing ; when'- pedigree animals chang 
hands the names of buyer and seller must be given. The death of registera 
animals must be notified. 

For every registered animal a certified pedigree may be obtained signet 
by the president and secretary of the Society and endorsed by th 
Jfinistr)’ of Agriailture of the State of Sao-Paulo. All the animals definitelj 
registered in the Caracu Herd-Book must bear the mark of the Socitl)' 
and their resjrective numbers. 

A revised edition of the herd-book will be published every year Ij 
the Society. 

I ig<j -Dairying on the River Murray Areas.— L ame, g., inThejoxrml of Asricahiti 

South Australia, Vol. XIX, No. 12, pp. 1043-1046. Adelaide, July 1916. 

In a paper read before the Conference of River Murray Branches 1 
the Agricultural Bureau on the development of milk production in the aii( 
and irrigated parts of this region, the writer deals fully with the piohlfi 
of the production of forage, in the summer months and emphasises tin 
importance of ensilage in the feeding of dairy cattle. 

According to the writer it is only by the preservation of forage in tin 
silo that milk production can be successfully undertaken on farms ileprivei 
of irrigation. Otherwise the advantages to be obtained during the pern 
of the year when green forage is available are nullified by the losses to wM 
agriculture is exposed in the dry months, when the production of forages 
impossible without irrigation. Milk production in areas which are semiril 
or where the rains are irregular, must henceforward be considered as closeij 


(i) Sec R. October 1916, No. 1093. 
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jiiiiected witlidhe ensilage, of the forage, and the silo would lend a strong 
ijjpoit and a factor of success to cattle and sheep breeding in these areas. 

‘ The overhead silo, cylindrical and built of stone or lime-concrete gives 
je best results. Maize and sorghum are the silage crops most employed ; 
nt oats, barley and wheat also give good results, if care il taken to ensile 
i jjj soon as they are reaped at the beginnii^ of the ripening of the 
Lii The good results obtained with the Jersey breed of cow.s is described, 

L(1 the crossing of typical milking strain Jersey bulls with Ayrshire and 
fflthorn cows is recommended. The average production of the writer’s 
,t(l was well over 6,300 Ibs.'of milk per cow for eight months. The writer 
jj5 not consider that machine milking has sufficient advantage over hand 
ilking to give it the preference. It is a mistake to give calves skim milk too 
When the mothar's milk is discontinued the calf should receive at 
st half ordinary and half separated milk. To ensure succes.s either in milk 
butter selling, the animal heat should begot out of the fluid at the earliest 
issible moment. 

- Mendelism of Short Ears in Sheep. — Ritzm.an e. g., in journal «/ Ai/icudma sheep 

Vol. VI, No. po, pp. 7!)7-71)S. Wadunplnii, D. C , -Vu.gust 14, ipiO. 

The ordinary ear lengths of the various breeds of sheep approximate 
V closely to lo cm. (4 inches) or a little over. On the other liand tlie . 
gest of the "short ears" so far observed in a nniture animal measure 
HI. inches), and tlicy are simiewliat thicker than ordinary type 
ear. The transmissibility of this feature has been studied by the writer 
the Xew Hampshire .Agricultural Kxperimeiit Station, 1 ,'nited States, 
the case of one native ewe and her jjrogeny, which number 15 head, 
i bv Dr C. B. Davenport of the Station for Experimental Evolution, 
the Carnegie Institute, who bred two short ear animals supplied by 
e uriter, 

The results show in a uniform and concordant way that the " short 
* ” trait constitutes a simple Mendclism unit factor. 

- The Travelling of Flocks in the Dinaric Zone (Eastern AdriaticJ-nEDijERj., 
n AiiMits it Giilaraphu, Year X.XV, No, i;;, pp. rvI-jOs- Parts, Sepk-mber 15, Kjifi, 

The annual travelling of flocks and herds to U].>land summer grazing 
iite distinct from other forms of pastoral migrations such as is practised 
he nomads of the .steppes. Travelling shepiierds unlike the nomads are 
It attached to the soil, not only in tlieir lowland villages birt also in the 
iiitain pastures which they visit periodically. This summer migration 
s its true home in the Mediterranean region for besides being usual 
mgst the primitive peoples of the Caucasus, -Asia Jlinor and Xorth 
ica, it is practises by the most highly civilized European nations, and is 
latidmg proof that analogous geographical factors entail analogous so- 

developments. Working from Belgrade, the writer has spent several 
IS studying the migrations in the mountain system running down the 
)em side of the Adriatic in order to determine how far the custom is 
jiifed by tlie physical character of the surface, 
fliiee forms of pastoral life arc distingtushed : i) the travelling flocks 
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of the coast ; 2) the non-migrating flocks of the Mid-dinanc zone, an 
a) the migrating flocks of the Pannonian Plain. The^ three ^oups o, 
respond to the three divisions of the region brought about by the positju 
of the mountain range which runs from north west to sou^h .ejist. On ti, 
Adriatic side the country shows all the signs of the Mediterranean ij 
fluence in climate, flora and fauna ; but on the Pannoman Plain wMcii 
on the northern and north eastern side of the ndge, the chmate, Jo^ 
and fauna of Central Europe prevail. Between these two zones lies tW 
region of high mountains where conditions of life have arisen someffh!| 
^miilar to those found in Alpine regions. * , 

I The iraveUing of flocks in the Adriiihc zone. - Between the coas 
and the watershed 3 regions are distinguished : i) the low region, reachi, 
up to 800 to 2500 ft. in its highest parts, occup\fd by the villages of ft 
people who undertake the summer migrations, 2) the intermediate an 
where stock raising is practised without migration , 3) the zone of simim( 
pastures on the high mountains, occupied intermittently. Migrations begj 
early in Tune. In the low region the drought is severe and the populati 
labour incessantly to increase the water supply. With infimte trouble tc 
they reclaim and cultivate small isolated pieces of land, going so far 
some places as to gather manure in the village streets to place in the a 
vices of rocks and then planting vines therein. In other places tliej biii 
walls across the dry beds of torrents so that in the rainy season asedime 
should be deposed ; by persevering for 30 years, one man has obtained 
field yielding 2 tons of maize by .such means. 

Whe'e a suitable hill adjoins the village, lambing stations are olti 
established at altitudes of 1500 to 2500 ft. to which the flocks are bioiij 
from the high mountain for the winter .season, but if there is no conveni# 
hill Of that kind then the flocks are brought right down to the villa? 
Where the neighbouring foothills reach an altitude of over 4000 ft tb 
the flocks do not need to migrate to the high mountmns for summer pasta 
In the region of Duvno (western Herzegovina) the migrations depH 
oil the water table. During exceptional droughts, it may occur that slid 
herds who have returned home from the high mountain m early artj 
have to take their flocks back to higher altitudes for water^ ^ii J 
such as those from the arid Karst region, there are regular haltin, pla 
where the shepherds remain, for some time^ ■ 

A more primitive form of migration exists m some parts when. 11^ 
tire population leaves the villages for six months of the year an^ ^ 
pani« the flocks to the high mountains. In other ^ 

Lre fertile, tillage has largely replaced stock raising and migrations 
been abandoned on account of the small size of the 

■ II. The non-migrating flicks of the Mid-dinartc zone. 1 • 
sists of a high region (above 2300 ft. on the Adriatic side) where he ra.^ 
is well distributed throughout tlie year and the summer he 
ive. Local migrations only take place from the deep ^ver a 
even in those altitudes are unbearably hot in summer. Be g > ^ 
the cultivated surface is very restricted and further it is p ‘ 
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so that the summer pasturing of Kvestock is a difficult matter The 
,ds are^consequently seht to the neighbouring mountain sides 
II I mgrahng flocks of the Pannonian zone. - On the north eastern 
de of the ndge the migrations are in the opposite direction, i, c from 
ountain villages to lowland pastures, and take place twice a year in au- 
and in spring. Whereas the migrations on the Adriatic side are under- 
ken on acco mt of heat and drought, the flocks on the Pannonian side 
c dnven to the mountains by snow and excessive cold. In the autumn 
of 800 to 1000 sheep come down to the plain for pasture and when 
e first snow i^urs return to the mountain where they winter in bim 
,en in spnng they come down again for what is known as the “ lanibiS 
igratioii . ° 

r- f 

„ - A Model Poultry Farm in Uruguay. - ei E^iancUro, 6th Year no. ,37 pp 

The most important poultry farm in Uruguay is situated close to the 

fn ihirH '913 by the Government with a 

tal head of .350 birds, cornpnsing 200 I,eghorn fowls obtained from the 
jited States, lOO Prat Catalonians of Spanish origin, groups of three fowls 
Choi the breeds WluTe Plymouth Rock. Bastard Ph-JutfRo" S 
pington FaveroUes Wyandotte (simple comb and rose corah) and Mi” 
rca, and 20 ducks of the Pekin breed 

In 1915 the farm produced 39877 .eggs. Of these 6240 were given to 
■„,rs for bteedmg, 8000 were sold for consumption and the farm%et the 
nainder obtaimng 9873 chickens and 200 ducklings of the Pekin breed 
the same year 5000 fowls were sohl. A head of 300 fowls and 300 ' 
cks now mamtamed on the farm. ^ 

The farm is provided with the most up to date plant. It can breed 
30 chickens per annum and its 20 incubators have a capacity of 4800 eggs, 
e chickens are kept shut up for one month ; they are then transferred 
a spcaal reanng house, and from there to large enclosures. Bv far the 
gest proportion though are sold immediately they are hatched In order 
avoid all possibihty of contagion, water is distributed from a tank to all 
dosiires and poultry houses in such a way that no two chickens can drink 
m he same place. A 5 HP oil engine is used for a pump and for drmn>. 

- other mechanical devices required by the farm. 

The adimmstration of the farm is entrusted to a manager iind an as- 
aat wlio work under general directions from a committee. 

«-The“Weal-’Craspi.BalbiHive.-tvi,™«^^^^ s , 

'33. lnnii, .Vugust 1916. 

The International Museum of Agriculture at Turin ha.s received and 

UinfTU, by its inventor Mr C. Cresh- 

a Arsiao (Italy), It is an improvement on the tvpe originally 

r tt, and German hives, 

ile in th tbe moveable frames have cun-ed sides 

“w type the sides are straight and in the form of a pentagon. 
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Two very fine wires which also serve to attach the comb foundations bit 
each frame together with great rigidity. Though thhirames we placed lo 
sritudinally in the hive draughts are. prevented by having the entrance 
^bottom and right in the middle. The frame of the supers is otdy 5 i 
•hi*, the better-to prevent the qu(;en from going up '"to it 

When it is required to examine the hive, the top tnay be lifted off 
the weather be warm enough, otherwise one or other of ihe side m; 
be removed. By this means only half the sections are uncovered at ai 
one moment and for a much shorter time than is possible with the Germ; 



The ‘■7i«fl/’\CRESPi-BAtBi hive. 

t 


111 sections 


Ready for use. 


hives. For casual examinations the mirror f 

When necessarv the bees may be fed through a hole in tlie front lull 

lemiratm. cli.nges; it ha been *own in I™*"* “ 
increase in yield obtained in hives with camty walls is not suffici 
pensate for' the increased cost of the hive. 

A new feeder has also been put on the market by Mr Ues^i 
It is a combination of the Guzai type with Roots Simp.ex . 


SERICUtTURE 


lioi - Ontario Boekeepeis Association Honey Cron Renwt for 1916 in rk, m - 

Horticidtmst and Beeieepcr Vol 21 N” o n ™ Cantdim , 

The White Honey Crorin omS Ont. Sep^ber : ■ 

,„the Ontario Beeke^’ Assriciatidn, was 2127003 idfloT^S® 
colomes (spnng count) with an average of 89,6 pounds per ’colon v.^Th^ 
to„ey crop m 1915 was 1 175 871 pounds from 20402 

„0J- The Work of the Institute for Research an Silkworms at PortieU itaiv-i * 

1;““™ " r-" “ ' pis; ' 

I. Experiments on the digestion of silkwdrms - Tn t • i- 
tledigestibffity of proteins, fats and carbohydrates by silkwormra^Sf 
ity of intestinal juice was extracted from worms under 00^.01!^ a v 

of teanng and its efect on the various substances was studied w'tm 
lie presence of an active protease was proved. This ferment works in In 
olcalme medium and must be considered of the nature of a tryZ aSile 
„„ blood fibnn and on egg albumen either in the liquid or coa-vdatedSm 
Starch and fats were untouched and this was confirmed by m^roiSll 
tests earned out on pieces of ingested mulberry, leaf which were ^Zed ■ 
ioai vanous parts 0 the intestinal tract. On the other hand as Xble 

T] quantities by the leaf w«e S! 

jested, the stM^ in the leaf must- be absorbed indirectly. The cell mem- 
braaes of ingested leaves remained absolutely unaltered L that absor^^n!! 
of protein substances from the cydoplasm c^uld only take pice aftZthI 
„pture of the cell walls. With regard to the chlomphylll won d eel 
rtain that where the tissue was disintegrated the pigmlLntained k tk 
l]oroie«c.te.s was absorbed, but where the chloroleucites remained enZed ' 
Mde the cells, the pigment remained unaltered. This fact was confirmed 
by a spertroscopic test. The secretions from the anterior and middS 
»o the intestine were preosely similar in their effect, but the secrefcn 
10m he postenor part of the intestinal tract was absolutely inactive 

II. Phototaxy \n silkworms (i). 

, JLf of by stems and leaves of mul- 

i ^ it a ^ paper (2) a description has already been given of 

absorption of liquids bv th^ aerial 
arts of plants. It consists in cutting through the petioles near the blade 

' f °J ‘"‘f shoots and placing the cut surfaces 

IS utiSTiier ^^orus alba, using 

Itklee WWe eF in the trunk 

bwhsi t, a exjjenmental plants were very' voung, the glucose 

md thhin'e''' : the shoots were 

■al were h ™«h less rigid so that they required support ; the 

atie and .nZ Z =* “"siderabte reduction of the pal- 

^ ^ 1 ngy tissues. With the medium-sized plants the growth was 

•>lSfe«.Marchi 9 i 6 , No. 528. 

- femOreiiU idl’Accademia dti Uncci, Vol. XXUI, 191 3. 
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still afiected but to a less degree an dwith adult trees, the differences obtaijj 
were very small. A microscojric examination revealed equal quantities, 
starch in the leaves of the test plants and of the control plants, and 
solution showed no accumulation of glucose in the treated leaves, so tlj 
it may be concluded that the absorbed solution was used up in the develoj 
ment of the plant. 

IV. An electric bdl for giving warning of changes of iemf>erainre dun^ 
incubation. - The miter has invented a new instrument to ensure a constat 
temperature during incubation. It is sensitive to half a degree C., is simp] 
and inexpensive, and may he obtained from Carosi, Rome for 2 lire, 

V. .4 ut-umn rearing of silkworms. — Autumn rearing as a whole ha 
not proved a success chiefly owing to the imperfect preparation of ti 
graine. The stripping of mulberry trees in autumn, if properly carried on 
need entail none but the very slightest injury to fee trees, and where ti 
trees are abundant the supply of leaves should offer no difficulty. 

Some of the methods of obtaining graine for aiitnmn hatching ai 
to be condemned, i. e. the use of eggs from the previous season or froi 
a very earlv spring hatching after storage at low temperature during ti 
summer. Other methods yield worms of doubtful vigour, as for instance ti 
Quajat method where the graine is prepared in October, estivates dniia 
the winter, and hibernates during the summer. Occasionally the iiseo 
retarded eggs has been recommended before they have been tested tl* 
roughly under practical conditions (e. g. the retardation of spring eggs b; 
means of electricity, acids, etc.). The best method is undoubtedly that ( 
Dr Crivei.ii : it is known as the « embryostatic » method, and has give 
excellent results in pratiicc over a number of years. Details of the ruaii^i 
ment have been kept secret, but in general outline they must resembl 
that of .Marti M (given below) as both yield identical results 

Management of silkworms under the Martini system. 

Temperature at which th 
silkworms must be maintai 

ac, 

Period of islivaiion: 

From laying time to end of August 22 to 2/ 

During September. 20 22 

” October 20 

From November to end of Februjiry 16 i" 

” March i to ® 

Period of hibernation : 

From March 20 to July ^ ^ 

” August I loabout August 15 when incubation begins. . gradual rise 

The writer states that 20 years ago he had the opportunity of 
some extensive reaiings carrierl out with graine supplied by Dr Criid i ai 
even tested the eggs himself. In every case most satisfactory rcailtsw 
obtained. Autumn rearing had become popirlarized to the point of » 
a matter of current practice in parts of Central Italy, but with the sp» 
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:the practice, tHe sale of unreliable graine became common and led finally 
, a season of complete and general failure after which autumn rearing fell 
to disrepute and was abandoned. ® 

. The Work of the Experiment Station tor Silk Worms at Murcia, Spain 1910 to 

1914.. - VIKGIU A,, m de FmuMo, T>irscci6» genercl de AgrSurJ, .Wm« y 

iUmlcs, Estaam sencota d, Muma, Memmu desaipiim de les principates irabam nail 
y resuliados Mentdos desdc i" ^ Diciembte de 1910 el 15 EncK de ,,,14, Iraskdo 
ijc k cstac%w y aphca£i.tn de los servicios, pp. i-mo. Murcia, 1915. 

1) Vanety Trials During the three years 1911 to 1013, 210 gms, 
erme was obtained from Italy, France, Japan, China and other Spanish 
ovinces and tested at Murcia; the more suitable varieties were then 
lected and acclimatised for subsequent distribution to rearers Some 
aliaii varieties prov^ particularly successful, being heavier vieklers 
an the native varieties and producing a .silk which finds a ready mar- 
,t both in Spam and at Marseilles. They have not, however reached 
a stage of distribution as they are not yet fully acclimatised 

2) Incubation of graine for rearers; inspection of Itome incubation - 
new .State service was instituted 1913 to revise and bring up to date the 
d fashioned systems of incubation practised in the district A new incu 

, tor of 120 02. capacity was invented and built by the Station for its own 
,e, while 35 small lo ox. machines and a number of Orlandi incubators 
0 or.) were lent to rearers in the neighbourhood. The cost of the small 
cubators (10 ox.) was 17.5 pesatas (14s) and the heating arran<^ement 
reach would come to another 2 pesetas. Full instructions for TOrkiiig 
M supplied with each incubator. Inspectors from the Station also 
sited 135 farms where 314 ox. of graine were being dealt with, and at the' 
ation Itself the incubation of 123 ox. was carried out for 128 rearers. 

3) Microscopical examination of silkworms and their eg^s — Resr- 
swere invited to have their eggs tested for pebrine and a considerable 
count of this kindof work was carried out (Table I). At the same time a 

T.1BLE I. - Results of the microscopic examination of silk-worm eggs. 


Sllk-wnrm eggs produced 
by pru-ate person 


Silk-worm eggs produced 
by the Station 


Number ’ Numbet i Average 
jf specimens of cells 


Number 


I9II 

177 

21 916 : 

1912 

237 

37105 , 

1913 

930 ! 

108 692 i 






8.57 
6-13 I! 


38 

55 

87 


Average 
per cent 


6915 10.90% 

13075 5.60 

24172 22.05 


« joiirsc of instruction^ was olTered to rearers on the technique of exam- 
iM and the provincial council awarded a microscoiie as a prize to 
osewho became thoroiq-hly proficient. Some rearers took full advan- 
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. tage of the classes and registered a daily attendance during the 3 years 
to 1913 in spite of the fact that their homes were 10 miles away. The tot 
number of men entered over the period was 30 of which I 2 were award; 
the prize. 1111913 . owing to an epidemic of flacherie arising from some e; 
imported from France, the number of worms submitted for examinatiij 
was vastly increased. 

4) The baking of cocoons. — Until the Station was established tl 
rearers in the district had no proper baking plant, so that they were oblk 
to market their cocoons without delay arid often lost over their hnrne 
transactions. The baking was immediately undertaken by the Statij 
free of charge and the value of the treatment was so clearly and qnicbi 
demonstrated that a cooperative society was soon formed for the erectioiu 
ovens on the Murcia plain. In the 3 years 1911, to 1913 the new ;jjj 
dealt with over 25 tons of cocoons for its members, while the Static 
treated about 22 tons in 19IT and 8 tons in 1912. 

In 1913, no heating was done at the Station as the oven in the new pj 
mises was not 3’et ready. 

5) The free dislribiUion of eggs. — In Table II are set out 
tails of the distribution of silkworm eggs. 

Tabi.e II. — Silk-worm eggs distributed 
by the Silk Experiment Station of Murcia between 1910-1913, 


Periods Provinces Villages Breeders ; Amount of silk worm 


December 

igio 

M 

38 

36 

49 

ounce? and 

2 Ci, 3 c gn 

Year 

1911 

20 

42 

9 f> 

7.5 

» 1 ) 

27.50 ' 

Year 

1912 

20 

58 

186 

116 

» 

20. ;8 «, 

Year 

1913 

20 

46 

240 

138 

* 

22,50 


6) Demonstration farms. - In cases where the nature and posit 
of a farm and the quality of its farmer make it suitable for demonstrat 
purfxises, the Station provides a free equipment. This includes yoi 
niulherry trees to sup])lement or enlarge the plantations, graine and all' 
apparatus required for the rearing of silk-worms, including an inciihat 
When possible, a skilled workman is also sent from the Station for I 
rearing season, lint in any case help and advice arc always given andtb 
demonstration farms are looked upon as official sub-stations. iHuinptl'' 
years 1911 to 1913, 39 such farms were established. 

7) Free dislribidion of miilberrv cuttings and seeds. - l-roii! i) 
to 1913, 69 7,53 cuttings and 18 lbs. of seed were distributed. 

8) yteic keudo.’tarlen of the Station. — The State has taken 
laud from the Province in order that the Station should be enlarged ai 
reorganiik:d. The giounds now include 2 Vi acres of newly idaiitcd 
berries, 2iO!X)i-year old trees, 21 000 2-year old trees, and 9000 3 « 
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trees. Irrigation can be practised if nectary as there is a good well 
tth a motor pump. A new oven for cocoons has been built. 

q) Development oj the various branches. — The writer points out 
[,jt the organisation will need to be extended more particularly as follows: 
a) The cultivation of the niulberry tree must receive more atten- 
manurial trials should be made and methods of pruning tested. 
h) Itinerant inspectors and advisers should be apfiointed. 
c] Cold storage should be established for the hibernation of graine 
fith store rooms large enough to hold 30 000 oz. of "raine, so that all the 
jjrers of the Murcia district would be able to use them. 

if) The Station should undertake the disinfection of rearing houses 
s enquiries on this subject are r-onstantly being received. 

e) The foundation of a practical School of Agriculture and of 
school for the special training of workmen is also under consideration. 

204 - Wild Silkworms of Africa — See this Bulletin N*. 1162. 


FARM ENGINEERING. 

J 05 - Manufacture and Co operative Supply of Agricultural Machinery and Imple- 
ments in the Russian Empire in 1913 (1). — I. HeniEDoii M.), (Dr.cnr.voj M.), Manu- 
facture of asricultural machinery in Russia, in MamtiHo n ce.un'o.m Xoaiimnm 
ivariciiltural Machinery), Nos, 10 ami 11, pp. 392-394 and 430-434 Kiev, May 31 and 
June 15 1916. — [I, KoB.\.rb B, (Kov.ti. V. I).), Co-operative supply of agricultural 
machinery, Ibiii, No, i. pp. ir-ift. Kiev, January 15, igi6. 

I. — The Office for Agricultural Machinery' in the Russian Ministry 
f .Agriculture has collected data as to the manufacture of machinery and 
nplements in Russia in 1913 The more important of these are as foilow.s. 

The total number of uirdertakings engaged in the production of acri- 
ultural machinery and implements in 1913 was 921 (against 826 in the 
irevious year), of which 770 were in 48 provinces of European Russia, ro8 
1 Poland, 27 in the Caucasus and 16 in Siberia. All these concerns manu- 
actnred in 1913 machines and ini], foments of a value of £ 6 437 000 
E5366000 in 1911 and £5 600000 in 1912), rf which £5 841060 came from 
k jtiovinces of European Russia, £ -tgr 700 from Poland, £ 43 070 from 
he Caucasus and £ 59 260 froni_ Siberia. The industry has developed 
speoialh' in Southern Russia, mdahly in the province oi Kheron, followed 
a decreasing order by the i;rovinccs of Ekatciinoslav. Taurida, Kharkov 
id the Don Cossacks. Elsewdiere the manufacture of farm machinery is 
ighly successful in the provinces of Moscow, Orel, Kiev, Livonia, Warsaw, 
'am, Kaluga and Lublin. 


id On this subject : in lyn, see A', ini 1, No. 362 ; in 1912, see R. 19J5, No. 949. 


AGRICULTDSAJ 

MACHTNERy 

AND 

IMPLEMENTS 



lf>^ AGRICUtTtIRAL MACHlNERy AND DIPI^iMENTS 

As r^ards output the factories are divided into the following fon, 
groups : 


Vaiae of output of 

Number of 

Total value 


each factory 

factorie 9 

of output 


1 ) less than £ i 064 

. . . 568 

149 900 


2) from £ I 064 to £ 10 640 . 

. . . 248 

900 600 


from £ 10640 to £ 106400 

. . . 96 

2 895 200 


4) more than £ 106400. . . . 

. . . 9 

2 492 200 


Totals . 

. . . 9^1 

6437900 


Value and distribution of the output of agricultural machinery 

and implements in 1913 




r 

£ 

£ 

( 

Ploughs 

I 187000 



Harrows and cuHiva 



Implements for soil cultivation < 

tors 

147000 

^ 34 “ WO 

( 

Rollers 

15000 


/ 

’n rows 

654 000 



special and coinbinei 

59000 

754 MO 

( 

broadcast 

41 000 


i 

Scythes 

107000 



Mowers 

900 


Machines and implements for haymaking . . n 

Rakes and tedders . 

000 

147 900 

( 

Baling presses. , . 

35 000 



Sickles 

58000 



Mowers 

907 000 


Machines and implements for corn harvesting ' 

Reapers 

193 000 

1 158400 

1 

Binders . . . ^ . 

400 



horse 

I 471 000 

1 


steam 

23000 

i 

Thrashing machines 

band . 

18 000 

1 5:1 ontj 

I 

special 

9 000 


Apparatus for winnowing and sorting grain. 



265 0( 

Machinery for nmnufacture of feeding stuffs 



U')« 

35600 

Other agricultural machines and iinplenieiits 



704 0! 


The third group is thus the most important, while the last, with onl 
9 works, produced 38.7 per cent of the Empire’s total output. 

The total number of employees engaged in the industry in 1913 
about 40 000. ^ ^ 

The value of the output of agricultural machinery and implement 
in 1913 is divided as shown in the accompanying table. The prodiictio 
of thrashing machines comes first, followed by cultivating, liarrestm 
and sowing machines; then come motor machinery, cleaning and sortm 
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machines and finally machines for preparing foodstuffs. The lamest in 
„easc in output ,n 1913 was in thrashing machines. Before the wa th^ d!' 
j,a« s of Russian agnarhure for this type could be almost coninletdv 
jjtrslied, with the exception of steam thrashing machines f * I 
,e,y ^™ll «orte is not included in the above dal. as exact’ fibres S „o1 
available, but this is very-considerable throughout the Ru.S,n Kn pire 
II. - The co-operative supply of farm machinery in Russia k 

ss f 

» « -vS 

:: “ese Si?rr,' r“' 

S,,res: in 191a r 638 cb-operators bought goods" 
thir to a 457 and value of their purchases to £ In ol 

,j i9i4 their number «as 3 000, or 20 per cent of the total number hK 000) 
cf co-operators in Russia at that time. ' ^ 

A good proportnm of these co-ojicrators are combined in distriit 
beetles. Eleven of the latter included 723 co-operators, 0124 i per cer of 
tee dealing m agricultural machinery. The total purchases made bv the 
.Hoc.et.es in 1914 reached £ 104 000, or ; per cent of X'toS eo ler 

“I 

.1 1 . ua lEkMeriria, «i«j| J"" “'I™” 

toiug society). In spite of Ae large differences in their purchases here k 
uom, non side to the societies' activities which should not be olr Se^ 
n,e co-operative supp y ot machinery is not limited n.erelv t, 22 ts 
ridlcman between the manufacturer and the farmer, but is cS re 
atrd to the improvement of agriculture in the district and consru ndv 
ico-ord.nated to Its needs. For e.xample, almost half the societ Se 
.gnciiltnral experts in their service or siiecial adviser who regularly w^A 

ITL lAoirsfff hy the Rolan 'society 

.kh ha It, own st.,fF comprising: f. agncultiiralists, a special exner^ fo 
k society and advisers in special hrauclies. ' ^ 

The co-operative societies are not .satisfied with dealir.ff n.-lv ,11. 
ks not touch the prohlem of providing th.e population with atecultuS 

tkaJi - til ilf? instruction of 

>'■ tk Minis rv If A if "Tlf “nation has been favourably received 

ia (d loniiiii'.. f ' “ ^"' 1 '^'"“’ aid the Zemstvos. The 

factories for agricultural machines is cider 
ther societies, and if the latter succeed in combining 
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in one organisation, the « Central Society#, the problem, according to thf 
writer, should be solved in the near future, 

IZ06 - Motor Ploughing in France. — I- De Caeausse P. The present trend of mccliiDio, 
cultivation, in 7 ,n Ere agricole cl rurale, 6th year. No. 41 (entirely devoted to mechanica 
cultivation) (i), pp. 269-274, 5 figures. Paris, October 7, 1926.— 11 . EeportH,, Kj, 
types of ploughs. Ibidem, pp- 275-278. 5 figures. 

I, The writer begins by relating the drawbacks of the light petro 
tractor which depreciates quickly. He asks if there is not good cause foi ; 
retain to steam traction. According to Massignon, president of a vineyau 
syndicate in Anjou, steam could usefully be resumed if the makers woul{ 
build light machines. It is weight only which puts these motors into di? 



Pig I B.\JAC counterbalance plough with moveable balance weight. 


favour. The steam engine has an immense advantage over the pets 
engine in flexibility; the former can develop, if necessary, three times f 
nominal’ power, which the latter cannot do. and it gives a very unifor 
speed of ttaction. The return to steam traction will be hastened, accordii 
to the wTiter, by the high prices of paraffin and petrol which are likely! 
be permament on account of the increased consumption. 

Be.sides the question of the tractor, the writer discusses the choa 
of the cultivating implement, and he considers the advisability of repla 
in" the plough with coulter, share and mould board, by a driven impleinen 
Abthe Grignon trials, organised by the Minister of Agriculture m 191 
the judges were not favourably impressed by the machines with driven in 
plements. The writer thinks that the latter should not have been rejecte 

( I ) Besides those abstracted, this number contains the following articles : Dr. Ca,iVlV 
Mechtmical cultivation. — ScHRlBADx Motor cultivation and soil tilth. — B. i 

monstration of nmehines for motor e-ultivation. — I’. BuCHARD, Tublic trials of m 1 

(f.O'l 

machinery in 1916. 
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without a larger number of trials: their success decemls on 
„f moisture present in the soil at the time of ploughing. 

The writer further deals with cable traction, but does not think that 
tlere is much scope for this in France. “ “ ' 

■ i”'i?tbos^^ "'"to" oultii-ation are iden- 

t, cal with ttese designed for animal traction. The only difference is in the 
greater number of furrows which they can make. 

It >s diffi^t to improve the working parts of plough.s so the greater 

The writer thinks the Bajac counterbalance plough with moveable 
balance weight is particularly interesting (fig. i); the effort to re“the 



Eig. 2. — Baj.w disc ploctrh. 


plough at the headland becomes eiccessive when the weight of the machine 
n mcreased n order to avoid this, the de.signer has plLd the m^Swe 
balance weight on a sliding rod in front of the plotmh- the leneth of 1 he md 

. that of the body when it is at the e.vtreme end of the rod tL effort 

E h “ u s'ight; on the other hand E 

orbing the weight is earned a little behind the place of snpport on the 
body side, which increase.s the grip. ^ 

mentions the Bajac disc plough % 2I and the 

Z„'t? 

« ek he t adhesion of the soil to the supporting 

to* of the plough to lift the .shares. The shares are raised ni in one 

Lows Starting the 

Jrfe nEth f the animals at the bottom of the furrow. 

"ith min MaANi plough 

“I'tnmmg fore-carriage - theFiovER balance-plough which can male 
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at will either funows 12 inches broad and 8 inches deep or 16 inches broj] 
and 12 inches deep. 

Other recent improvements tend to facilitate the manipnlation at t)« 
headlands; in the system Faekenberger (i) the two bodies turaj 
multaneonsly around a horizontal axis, the rotation being caused by [C 
reaction of the ground on the moving body through the agency of 3 stj 
The “ Syracuse Reversible ’’ plough has two .bodies mounted on sepaJ 
beams, one turning the furrows to the right, the other to the left; the sU 
is lifted by a pedal or by a spring mounted on a lever which transmits tU 
task of lifting the share to the team, leaving the driver free to steer the te J 



Fig. 3. — Giltlr pIcA\gh uith automatic lift. 

at the turns. The other share turns automatically and the whipple-ta 
come into place by sliding to the end of a hake, so that the niackii 
follows the line of traction. 

In order to lift at the headland in some types of multi-furrow plou”! 
the tractor driver has only to clutch a cam-shaft when all the shares « 
successively lifted. The pmwer requited is thus small and the headland 
not left in a saw-tooth pattern which reduces the tilth. The writer akol 
scribes the « leviathan r drain-jrlough (already noticed and illustrated i 
Bulletin 1915, N.” 1320), exhibited at the Smithfield show (I.oiidon) I'i 
cember 1915 by Mes.sts Maci.aren, 

1207 - Simple Slettiod of Calculating the Cost of Mechanical Cultivation. - 

Fontgall.ind a. (Correspoiukutj in di ' I'Acatinnn d.l? 

ciiUurc dc France, Vol. If, Xo. ’S. l*aris, July lo, 1916. 

.'Vn easy method of finding the cost of work to be paid by each iiiend 
of the organisations for mechanical cnltivation is very desirable, E 
peiience of motor-ploughing shows that the petrol consumption (and 1« 


(i) S^efi. 1915, No. 420. 
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, „et cost of the work) varies in the proportion of i to 3, according to 
pe of soil and the depth of ploughing. On these data M. de Poncins 
ricttltiiral advisor, to the .Union du Sud-Est . (France), instead of taking 
a basis the area and depth of work or the time taken, has found it much 
„pler to base his costs on the actual consumption of petrol on the work 
The members thus pay only for petrol used, at net price, plirs a sur- 
jrge of IS lod per gallon to cover other costs, calculated in the follow- 
way: 


Assuming that the tractor works on a »erage , 50 days each year, at a rate of s acres per 

“ r"”' ‘‘ ““ < ’A "‘Petr* Z 

m surcharge then amounts to 8s id per acre, diviiled as follows ; 


Depreciation of tractor: £480 in 4 years. 

Labour : 2 men 

Oil, grease, waste 

Insurance: tire aud accident: £13 per annum. . 

Repairs : £36 per aiit mtu 

Spares, general expenses, sundries 


d 

7 

■■‘A 


“’A 

"'A 


Total per acre ... 8 1 


These annual costs amount to £300 for 750 acres, or 6e.., iwr cent of the price of the 


For example, if a member's job has consumed 88 gallons of petrol 
jays the society the cost of 88 galls, plus 88 x is'io.f £ 8 k J 
Ming the net cost of petrol at 2,s tyf per gallon and supposino two 
igbmg jobs, one in light soil using 2.1 gallons per acre, the other in very 
ly soil (5.3 gallons per acre), in each ease the cost per acre will work 
as follows: 


Petrol used, 
^Surcharge . 


Soil 


Light Very heavy 
id si 

7 3V2 >1 7 

4 10 g 8 


■■A 


■ccounts are thus easy to make ont and the mauagemeut is simpler 
it IS only necessary to measure the petrol used. 

Dust Explosions and Fires in Grain Separators in the Pacillc Northwest — 

Stotts Department ol Asricullure, BuiUm. .No. 379. Washinston 

C., -Ugust 1916. 

ti a very detailed study , the writer examines in the first place the caus- 
iidi have produced some 166 ex])losions from the middle of July to 
ol September 1913. He then sliows the means used for fighting 
a > well as the results obtained which were most ernchisive, 

1 whole series of observations have ma<le under the direction of the 
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Department of Agriailture during the sommer of I 9 i 4 -jli)- The hTyotte 
of spontaneous combustion of smut-dust which was orient at this t'm 
lacks confirmation. It was abandoned in favour ,of, the thrary of sta| 
electricity As at this date it was already suspected that thfrdust prodmi 
during threshing had been the cause of accidents, the Department of A. 
culture towards the end of the r9i4 season procured, samples of sm, 
dust from threshing machines. This material proved to be exriemelyi, 
flammable; it was necessary therefore to direct the invest^ation is n 


direction in order to solve the problem. 

This imiwrtant question was examined by a number of experts fr( 
the " Bureau of Chemistry ”, and from the " Office of Public Roads a: 
Rural Engineering ”. In about 150 cases the investigators were on t 
scene at the time of the explosion or very soon after. In some cases t 
explosion was so sudden that the workmen could give very httie j 


The accidents occiuredmost frequently from the end of July tot 
end of \ugust ; from 6 to 10 explosions each day were recorded during tl 
period (2). From observations made in 128 different cases, the niostcritii 
time of the day is from 2 to 7 p. m. In 81 per cent of the cases the fires ni 
put down to dust explosions ; in the other cases the flame produced , 
small. Particular care was directed to the point of origin of the expta 
or fire : in 82 out of 108 cases observed (76 per cent); it was behind t 

cylinder, or very close to it. 1 ■ 

Two hypotheses have been put forward to explam the fires . (i) nice 

diarism ; (2) natural causes. . , 1 ■ , 

The first hypothesis has been discarded. There only remains t 
second explanation and in 75 pe^ cent of the cases the accident 11 
attributed to static electricity and to explosions of dust from smut 


wbe at 

The thresliing machines were of many different kinds : the power 11s 
does not seem to have any influence. In fact as many explosions ocean 
in machines driven by petrol motors as in those dnven by steam, (h 
113 machines examined ; 18 had iietrol motors, 93 
engines i by an electric motor and i by horse power. Although the ste, 
driven machines were in a great majority, they were not subject to n.i 
frequent accidents, contrary to general opinion.^ 

The speed of the machine, although sometimes excessive, does) 
«eeni to have any connection with the origin of the fire. 

Out of 112 explosions, almost all of which occurred durmg thre^bj 
the wheat contained from I to 35 %of smut. 15 »{, ^he exp os.o^ oc- 
with ditty wheat. Only 3 e.xplosions occuned with ^ 

The question of hot axle boxes a.s a cause of fire was examined wj 

negative results. 


(1) See R. 1915. Yo. 536- 

( 2 ) It w:ls practically the same as in 1914- 
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i 'The.da'iii^e to tie machines varied from slight derangement to total 
stiuction. The'total damage for all machines was S 60000. 

jii alnio^ all cases the flame from the explosion was blown into the 
[jff pile, and sometimes spread to the grain in sacks. Scv^eral hundred 
,j{s of grain were thus destroyed, the loss amounting to about $ 50 000. 
.yenty-fivc pei cent of the machines were provided with some form of 
le-fighting. equipment. 

Static electrioity as a cause of explosions. — It was evident from the 
iginning of the investigation that a large quantity of static electricity was 
'nerated during the opeiation of the threshing machine. The writer quotes 
case in Idaho where a machine was ccmidetely destroyed as the result 
I an explosion. It was situated more than 15 miles from the railway and 
lore than 4 miles from the main road. On the other hand the workmen 
lere neighbours or men known to be reliable. The enquiry made it quite 
hat that the fire was due to static electricity (the weather was hot and dry) . 
L wheat contained 31 % of smut. 

I 111 another case the owner of a threshing machine had his attention 
rned to the cylinder at the time of the explosion. He observed a long 
le spark coincident with the explosion. 

In one case the owner stated that his machine was very heavily 
siged with electricity on the morning of the e.xplosion, to such an extent 
it that it was not possible to touch any metal part w ithout .shock, a 
dition which had never been noticed on this machine before. The 
plosion was violent and totally destroyed the machine. 

' Hill explosions. — The theory of dust explosions is not exactly nerv, 
id yet it is not generally beli'eved that an explosion can occur in the absence 
i imfianuiiabie gas. But experiment has shown that dust produced by 
iiidling wheat can be ignited and cause serious explosions. The extremely 
testate of division of the dust, combined with a suificiently high tempera- 
ire bring about the phenomenon. It has been shown in the laboratory 
the University of Idaho that an .electric spark can explode dust. Experi- 
eiifs'roade in the “ Pittsburgh Testing Station of I'. S. Bureau of Mine.s ” 
dirate that to produce complete combustion of 0. 12 oz. of coal dust requires 
Itk oxygen in i cubic foot of air. Cereal smut dusts are very inflamraa- 
e, more so than ordinary cereal dust. The e.xplosions observed were of 
to different kinds : one.qiiick and sharp and the other resembling a ioud roar, 
Bing longer than the first and accompanied by more flame. The concus- 
bn orodneed by the original ignition shook the dust settled in the machine 
id gave rise to the explosion flame. The mixture of smut-dust and air 
ay have limits of explosibility, and it is quite possible to have too inucli or 
olittle dust present for an ignition. Bor this reason expiosions may occur 
agivcii time and under certain conditions and rot occur at otlicr times or 
ider different conditions. These conehisions arc draiyn from the Pittsburg 
ipeiimeiits mentioned above. 

ihihods developed tor prevewni^ c.vphsions or e.vlin"iiish!Jtg fires. — The 
liter described the investigations made on this point. The first method con- 
ifed of an arrangement of conducting wires connected to ail the moving 
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jfts to one part and from this part a single conductor is led to earth. This 
jepetion of the 1914 experiment hut considerabh' more points were con- 
to earth. 

phe second method used a suction fan in order to prevent the formation 
f an explosive mixture. 

These two methods have been used with success on some machines 
•jjjkt others which were not so fitted were burnt. 

4 utoniatic /fre extinguisher. — As it was not possible to demonstrate 
tat the above methods actually prevent explosions, the investigators de- 
to rely upon an automatic fire extinguisher which would afiord pro- 
{Ction irrespective of the cause of the fire. Such a device, illustrated in 
ihe figure given here, is composed of the following parts : a tank A mounted 
)j top of the machine,* contains a bottle C filled with sulphuric acid : a 
Jisdiarge pipe H ; a tripping mechanism composed of operating levers G 
,j(l a main tripping lever L : a trigger N ; discharge nozzles I ; ami fuses F 
mounted in a wire line.^ 

The tank is filled with a solution of carbonate of soda. In the discharge 
Jine between the tank and the machine may he mounted a three-way 
valve from which a hose connection may be made for extinguishing 
litsirle fires. 

'I'hc apparatus works as follows: the presence of sufficient heat will 
lelt one of the fuses F, break tlie line wire thus releasing the trigger 
liich frees the tripping mechanism. This breaks the bottle containing 
he sulphuric acid which falls into the soda solution and sets free car- 
mie acid, This generates sufficient pressure to force the water through 
he discharge pipe and the nozzles to all the crevices of the separator, 
[he position of the fuses will vary with each machine and must be 
elected so that they are sure to he reached by the flame or heat, but not so 
ilaced that the wire connecting them is likely to be broken by the straw 
)r by the moving parts of the thresher, 

full size working model was constructed and tested in the explosion 
jalleiies of the Bureau of Mines at Pittsburgh, and 27 trials were made, 
in no case (lid the extinguisher fail to operate successfully. Four difl'erent 
hpesof threshing machines w ere tried at the Arlington Experimental Farm 
p in each case the fire was extinguished before any damage was done. 

;o9 - Mechanism for Clutching and Declutching the Feed Device in Straw Balers. - 

iJiiiisckf I.iinilu'irtscknfUiche Frrssc, 43^! yt-ar, Xt). 7.S p. 631, 2 ll.£;urcs. Hcrliu, SeplfUiber 

I') 16. 

In automatic straw-balers different mechanisms have to be put in or 
lit of action from time to time, at fixed intervals, through the a.geucy of 
(arts driven with a regular rotary or reciprocating movement. The ope- 
ations are usually effected by means of a toothed wheel fixed in the coinpres- 
lon cliamicl which after a certain number of turns, brings about the neces- 
p cliitchiiig. Xow, as thi.s toothed wheel moves slowdy, it cannot give 
isiiddennioveincnt: besides this rcipnires a certain amount of power which 
file toothed wheel can only give partly or not at all. 

These — i - 
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of Wanzlebeu, Germany), to design a motion (German patent No. 292445 
whidi is released by the moving parts of the press, and at the right monem 
by the toothed wheel. The latter does not perform the necessary work wMc 
is now done by the new piece of mechanism. 

Figures I and 2 show the parts at two phases in the cycle of operations 
the toothed wheel a turns a cam b, controlling a weighted trip c which, aftf 


Clutching and declutching mechanism. 



so many turns of the wheel a corresponding to the size of the bale, falls : 
thus releases the pawl d at the right moment ; this in turn sets free a bala 
weight / furnished with ratchet teeth e, which passes from the position she 
in fig. I to that in fig. 2, controlled by any suitable device, e. g. the pu 
and the stop «. This movement is used to clutch and declutch through (s 
the link g. 
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In order that the final position may be maintained for a certain time 
on the other hand, that the original position may easily be regained, 
p fallowing arrangement is provided : the balance weight / is fitted with a 
(j)B<l group of ratchet teeth h with which a pawl i eng^es ; this pawl is 
jj,ed to a part driven with a regular reciprocating motion, e. g. the compres- 
k- At each blow of the ram, this pawl causes the balance weight 
150 to advance one tooth at a time up to the last of the teeth It. Then the 
avement of the pawl i ceases to tal^ effect, and the pawl d keeps the balance 
jjirht ill the raised position, as well as during the intervals in the ratchet 

ction- 

The cycle of movements begins i^ain only after the toothed wheel 
leleases the pawl d in the way just described. Then the weight / falls when 
if raw retires to the left, and the pawl i leaves the teeth h. 


. Review of Patents. 


Tillage machines. 


290 344 Plough with harrowing device. 

290 345 Anchors for motor ploughs. 

290 821 Device for regulating the height of the chassis in motor ploughs. 

291 093 Device for fixing the depth of the furrows in double ploughs. 

69 469 Device for regulating the height of the steering wheel in motor 
plough.s. 

69 486 Protective device for motor plough wheels. 

29 490 Device for repairing the mouldboards of ploughs after fracture. 
69 624-70 454 Motor ploughs. 

Hilda 168447 Roller. 

168 558 Plough, 

168605-168 642 Cultivators, 
hitfid States 1 186 880 Disc plough and cultivator. 

1 187310 Control for cultivator chassis. 

I 187 326 Coulter and fixing device for disc harrows. 

1 187488 Attachment for ihulti-funow ploughs. 

1 187 559 Chassis for multi-furrow ploughs. 

1 187 560-1 i8g 365 - 1 189 587 Ploughs. 

I 187 789 - 1 187 790 Multi-lurrow ploi^hs. 

1 187 870 — I 191 430 Cultivators. 

1 187907 Attachment for harrow. 

1 188 184 — 1 188 431 Attachment for ploughs. 

France 480 370 Device smlable for motor ploughs and other multi-furrow 

niaclfines. 

lUrnttMi Kingdom 480 424 Soil cultivating machine. 

I 5 328 — 6 305 — 8 564 — 100 612 PkHighs. 

486 Harrow. 

8 556 Motor plough. 

^*"'1 I 4S0 Strike plough for sugar cane plantations. 


Drainage and irrigation. 


291 153 Irr^tiou syrstem. 
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Manufacture and distribution of manures. 

United States i 187953 — i 187954 ~ i 188725 — i 189658 — i 191 670 
spreaders. 

France 480 509 Process for increasing the productiveness of the soil. 

480 569 New process for manufacture of compound manures. 

United Kingdom 5487 Manure distributore. 

Drilling and plarUii^g machines. 

Germany 290 049 Potato planter with cellular disc having edges bent back 

tcrnally. 

290133 Drill or manure spreader with easily raised distributors 
290 567 Drill with one lever controUing both the covering coultcnand th 
distributors. 

290 994 Potato planter. 

Austria 70 261 Device fcff emptying the hoppers of drills. 

70 393 Potato planter. 

United States i 186632 — 1 186954 Drills. 

I 189 019 Com drill. 

1 189358 Potato planter. 

Denmark 21 348 Potato planter. 

Care of groioing crops. 

Gennany 290450 Sulphuring process. 

290951 Process for controlling disease in vines. 

291 094 Grafting tool for fruit trees. 

Austria “0657 Dia])hragm pump for sprayer. 

United States r 189 332 — i 189 890 Sprayers. 

United Kingdom 6914 Singling hoe for roots. 

O923 Sitigling hoe for turnips. 

Destruction of vermin. 

Gennany 290610 Piocess for destrojing siaall rodents with powdered sulphur 

290611 Process for making insecticide. 

Austria 70.513 Trap for musk rats {Fiber Zibelhicus]. 

Hartesiing machines. 

Austria 69 982 Guards for hay-tedders, 

6 997 — 70 096 Rakes. 

Denmark 21 364 Mower. 

21 398 Hinder. 

United States i 188 190 — i 188 210 Horse rakes. 

United Kingdom 5 894 Ilay-lift. 

6 768 Hay-tedder. 

8 242 Horse rake. 

Machines for hn/v>'sting roofs. 

United States 1 187 <873 PoUdo digger. 

I 189 255 Root puller. 

I 191 355 Beet puller and topper, 
i i8y 853 Beet topper. 



AGRICtri,TUHAI, MACHINERY AND IMPLEMENTS l66l 


479 964 Device for laying beete and other roots in fowi after mechanical 
pulling, 


Winnowing and threshing machines. 

70 rT3 Threshing machine Tvith chaff extractor, 
states I igo 137 aover-gin. 

1 191 853 Threshing machine, 
jiled 100 850 Threshing machine. 


Transport, dressing and storage of crops. 

290 080 Mangold and straw cutter. 

290 568 Device for removing dust from chaff and grain. 

70 380 Installation for sulphuring hops, 

70 38a Hop drier with contiguous screens rocked in reverse directions. 
79 813 Chaff-cutter. 

70 814 Feed chain for chaff-cutter. 

71 101 Feed device for chaff-cutter. 

168072 — 168 152 Silos. 

168559 Feed mechanism for silage cutter. 

■jW stales 1 187 739 Binder. 

1 187 363 — 1 187 742 Hay stacking machine. 


Poultry farming. 

L'iiited Kingdom 100662 Incubator. 


Marnfadure of vcgeUihU products. 

jilria 69 823 Oven. 

69627 Scraping device for kneading machine. 

69658 Oven with moveable shelves. 

[gllnud t 441 Apparatus for clarifying juice from sugar cane. 

I 458 Process and apparatus for extracting jtiice from sugar cane and 
other sacclmriferous plants. 


D'dry’ industry. 

Imuaty 291 284 Butter making machine. 

iiiitria 69 488 Control device for milking machine. 

69 628 Plate centrifuge. 

69 829 Device for filling and dosing milk bottles. 

Qaada 168 280 Pulsator for milkmg machine. 

168400 Pasteuriftkig apparatus. 

168 826 Chum and butler maker, 
taiark 21 315 Device for milking machine, 

raiiw 48 050 Milking machine. 

loUand r 092 Improvements in teat-cup diaphragms in milking madiines. 

'nited Kingdom -5 582 Jiilking machine. 


and iruciion of jam machinerv. 

'ensany 390 339 Steering gcai for drills and similar machines. 

;o 807 Plough tmetor with steering wheel in front of driving wheel. 
168223 — 168224 — 168439 TractoR. 



i662 farm building 


United States 1 191 267 Steering gear for tractors. 

I 191 817 — 1 191 853 — I 191 433 Tractors. 
United Kingdom 100436 Tractor. 

MisceUxncous. 

Germany 291 095 Tool for making holes for ».]uare piles. 

291 J 77 Rubber pad for horse-shoes. 


1211 - Portable Building. — Maubin G., in Journal d’ Agriculture praiique, 80th 
New Series, Vol. 29, No. 18, pp. 310-312, 2 figs. Paris, September 7, 1916. 

The Gonot-Goigeon portable bviilding can be put to a great number 
uses : stables, byres, shops, dwelling houses, etc. The writer describes ti 
simplest tyire of temporaiy structure which can beeieetedinafewriavsni 
previously prepaTe<l material. 



The tniss is formed of two stout uprights b, each connected with a raftt 
ti. by wrought iron straps d ; the foot of the rafter buts on a ledge c irdti 
the upright 6, Coupling bolts hold the uprights and the rafters rf. Theta 
oftheupright Jistriangulatedbya strut/) and tied to the latter by conpla 
bolts g which are seated on the raising-piece s. 

The .structure is closed l.y wood panel.s with but -joints and iirtenia) 
cross-bars, those for the roof being 9 ft. X 3 ft. and those for the sides m 8 
ft. X 3 ft. These panels are covered with tarred felt or similar material 
The trusses are spaced 9.8 ft. from ceiiti'e to centre. 

The structure is very rigid and gives little hold to the wind. Rain wat® 
is discharged by two lateral drains k’. The building can be floored and wi! 
last for some years, if treated every' other year with a coat of tar and sand 
A mixture of two parts of tar with one part of resin may also beiisedliot 
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. The Sources of Farm Profits and Their Relative Importance. - onsD h» 

„1,1 GotnR. V., (Wisconsin Colfegeof .Agriculture) in Hoiai's Dnirymm, Vol. 1,1 
>'o, 23 : PP- 900. 905. 918-821. Fort Atkinson, Wise., June 30, 1916. 

I'lis report, presented at the third annual nieetir^ of the Wi.'^consin 
Ifite I'ami Management Demonstration and Farm Contest, sums up the 
esiilts of the third year s work in which nearly i 300 farms have part- 
;ipate(i 

■ As the majority of Wisconsin farmers grow four or five different crops 
,tiii keep two or three classes of livestock it v/as necessary to find out how 
mch each crop and each class of livestock contributes to the net results 
,f the farm, in order to make a just award of the prizes given for farm mana- 
eiient, The problem could only be solved indirectly, for the farmers had 
if)t kept detailed accounts but were only able lo give, with any exactitude, 
he entries in their cash-liooks, showing the total receipts. No analysed 
^ures were available as to the distribution of the expenses for labour, 
ood, manures etc. The question has therefore been approached in the 
ollowing indirect way : 

Careful cost accounting records kops by different Wisconsin workers 
iiicler the direction of 0 . A. Juve of the U. .S. Department of .Agriculture, the 
ilimiesota bulletin on the cost of producing farm products, the investiga- 
ions of former Wisconsin Agricultural students, and figures taken from the 
Mef writers on rural economx-, have all been consulted in order to arrive at 
.standard cost per mop pet unit area, and jrer animal unit. This standard 
ost is the average for several farms for a series of years, so that extremes due 
0 a good or bad year and a good or poor farm are avoideil. The standard 
ost per unit for the various crops and classes of livestock has been worked 
lut by the dose and detailed analysis of available figures, and the results 
,re given in Table T. 

The ])rofit per unit area for the different crops and the profit per animal 
rait for the various classes of beasts can be calculated by means of the stan- 
laid cost per unit, being given the distribution of the crops of a farm and 
be number of beasts it carries, and also the gross yield for each crop and 
ach class of beast. 

This is illustrated in Table II, Cohinm B shows the area devoted to each 
lop, and the number of beasts kept on the farm : column C gives the total 
■Od ba>cd on the standard cost per unit ; column D shows the percentage 
ibUiiicd by dividing the standard cost of each individual crop or class of 
ive stock by the total standard cost ; column K shows the distribution of 
»st obtained by applying the percentage in column D to the tot.al expenses ; 
loiumii F gives the gross returns for each crop and each class of livestock ; 
loumii {, shows the profit on each crop and class of livestock, obtained by 
pbtractiiig the actual cost (K) from the gross retimis (F) ; column H shows 
ie average profit per acre for each crop and iier animal unit for each class 
It livestock, 
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Table I. — Standard or average cost of producing crops 


and keeping live stock. 


Crops 1 

Live Stock 


Cost 

Class 

Cost per 




animal unit 


1 $ 


$ '' 

Barley 

M 

Cattle kepi by: 


Corn 

18 • 

General dairyman, .... 

75 

Oats 

13 

Pure-bred breeders .... 

1 00 

Peas 

20 

Market Milk Producers 


Rye 

10 

(Special) 

125 

Wheat 

13 

! Sheep (7 sheep or (14 


Potatoes 

30 

lambs) 

75 

Alfalfa. 

13 

Hogs (t 500 lbs) 

73 

Gover 

10 

Poultry (loo hens) .... 

73 

Gover and Timothy .... 

9 



Silage 

25 



Pasture 

5 




Table II. — Application of method of tmn" standard costs to deltnm 
the actual costs on an individual jurm. 


A 

Crop or class 
of 

livestock 

B 

Acres 

or 

Units 

c 

standard 

Cost 

D 

Percent 

expense 

1 £ 

Actual 

Cost 

F 

Income 

G 

Profit 

H 

Frofit 
per acre 
oruoit 



% 


» 

i 

$ 

S 

Barley 

4 

50 

1-3 

52 

131 

79 

m 

Oats 

17 

221 

51 

204I 

327 

123 

;, 2 i 

Alfalfa 

i 

1 221 

5 ' 

204 

525 

321 

iS.Si 

Clover 

1 12 

120 

2,7 

108 

350 

242 

20, ic 

Gover and Timothy . | 

20 

180 

4.1 

164 

420 

256 

I’.W 

Silage 

17 

425 

9-7 

389 

472 

83 

1-jj 

Pasture , 

54*5 

273 

6.2 

248 

248 

- 

- 

Cattle 

26.75 

2675 

61.2 

2452 

3658 

I 206 

( 3 -» 

Hogs 

2,7 

199 

4.6 

184 

2$2 

98 

i. - . 

353 " 

Total . . . 

1 

4370 

100 

4005 

6413 

245S 

- 
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TAiiLE III. - Standard, ani actual costs compared: average oj 25 farms 
iu Barron County. 



No. farms 

Standard coat 



averaged 

1 

per farm 

poT farm 

Crops. 


i 

« 

,rley 

16 

109 

no 



25 

204 

211 

as . • 

.. 2 

360 

419 



6 

44 

46 

ieal 

6 

39 

50 

tatoes 

9 

246 

243 

[alb ,. . . . 

8 

23 

21 

) 7 er , 

15 

no 

129 

iva and Timotliy. 

17 

169 

170 

age 

20 

385 

391 

sturc. 

25 

236 

249 

Livestock. 




ttle 

25 

‘ 552 

I 627 

eep 

2 

457 

427 


22 

228 

217 

Total expense per farm . . . 

2 976 

3095 


T able IV. — R elative prcfitahkness of diftereni farm crops. 


A 

Crop 

B 

No. of farms 

averaged 

C 

Acres per 

farm 

D 

! Profit per 
farm 

E 

Profits per 

farm 




5 

$ 

.rky 

4 ‘ 

8.7 

67.58 

7-74 

ra 

34 

12.3 

78.18 

2.28 


72 

18.4 

114.45 

6.21 



18 

1 370-00 

2°.55 


13 

7-7 

43.54 

5.64 

heat ... 

16 

.b2 

13.44 

3.70 

4 atu» . . . 

10 

8.5 

186.S6 

21.88 

faltii 


9.76 

224.15 

22.95 

over. . 

46 

11.74 

194.45 

16.55 

iied hay . 

58 

17.14 

152.53 

9.37 

tige 

95 

•9.43 

— 58.64 

— 3-92 

istuie . 

75 

43-4 

— 

__ 
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In order to obtains standard, this method was applied to a group, 
25 farms, the resulting figures being given in Table III ; it is obvious tW 
in the average figures for the 25 farms there is a remarkable agreement fc, 
tween the standard expense calculated according to Table I and the acta 
expense obtained by applyii^ the percentage figures to the total coq 
credited to each farm. 

The average results on 78 farms divided into four different groups ac 
cording to their size, show- the same general tendencies and the same rela 
live profitableness of each crop that was indicated in Table III. The avet 
^es for the four groups are given in Table IV. 

The same method was applied to the study of the livestock sitiiatiou 
58 farms being considered, divided into three groups according to the cap 
tie units they possessed. The results are indicated in Table V. 


Tabi.e V, — Relative profitableness of livestock on 58 farms. 


Kuiaber 

of 

fanxu 


Units 

of livestock 
per farm 


Profit 

or I,oss per 
farm 


Profit or io9i 
per unit 
of livestock 


I 


Group I 
25 farms 


Cattle . . . , 

Sheep . . . . 

Hogs . . . . 


25 


3 

22 


19.6 

C.i 

2.8 


410 

68 

48 


20.95 

11,04 

16,52 


Group II 
18 farms 


Cattle 

Sheep 

Hogs 


18 


26.6 


3 3-2 

'3 4-4 


417 

lOI 

49 


15.63 

31-56 

n.ii 


Group III 
15 farms 


Cattle 

Sheep 

Hogs 


15 

6 


38.6 

2.25 


1 146 


44 


29.64 

19.55 


On the 25 farm,s of group I only 3 are making a profit, while on 22 tb 
livestock is kept at a loss in spite of the profit on the hogs. This is cs 
plained by the low production of the milking cows, which is only valneii r 
58 per cow. If the method of analysis is conect the profit of this group 0 
farms is made on the crops and not on the livestock with the exceptiot 
of hogs. 

On tlie farms of group II the hogs were raised at a loss relative to tb 
value of food con.sumed, while in group III a profit was realised both on 
milking cows and hogs. 

For the purpose of comparison, calculations have been made of tb 
returns for the food consumed in the 3 groups, the average of individuil 
production for each milking cow and the receipts per animal unit. Tie 
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Pguies in Table VI explain the causes which influenced the remits =et forth 
in Table V. 


T able VI. Returns hr feed coiisutned. 



Group ; 

Group 

Group 


I 

II 

III 


$ 

1 

% 

Value of feed fed 

1 280 

1424 

3311 

Retiuus per $ i of feed fed . . 

1.17 

.87 

2.04 

j^pts per cowdairy products . 

58 

62 

114 

Receipts per animal unit. . . . 

65 

45 

'73 

preSts per animal unit 

— 16 

— 18 

30 


Ihe receipts from crops, livestock and from miscellaneous sources, with 
tk corresponding profits are shown in Table VII. 


Ta7ii.e VII. — Total receipts and net profits per farm. 


Receipts and profits 

Group I 

Group 

Group 

per farm 

I i 

11 

III 


’ ! 

1 

% 

Total receipts 

3^65 

■ 28G7 

9741 

Crops, ' 

1 619 

1359 

2685 

yvestock. 

> -193 

1 380 

6773 

Miscellaneous 

153 

12S 

308 

Set profits 

174 

495 

2 080 

Crops 

399 

42 

617 

iTivestock. 

- 378 

— 573 

1 161 

Iifiscellaneous 

158 

128 

I 308 


The third year's work concluded w ith the announcement of these results, 
visits to the farms and the award of ihc prizes gained. In the future much 
more exact information will be available. Prior to 1915 tlic records were 
obtained by the surv'ey method by which the farmer is asked a series of ques- 
tions, many of the answers to which must be estimates. In igiC. out of 
tilt 600 farmers interested in the work 365 kept their books in a satisfactory 
nianner. For the coming year 1917 over 800 farmers have promised to 
Hep their records. 
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Also, iri 6 counties executive committees have been formed to organic 
the work of farm management work in their respective counties. The fj,. 
meis themselves are so interested in the movement that the best results uj, 
be expected, and it is possible that in the near future they will contrilmf, 
financially to defray expenses and to aid in the extension of this demonsfij 
tion work. 

1213 - Statistical Researches on the Chief Factors Which Influence Farm Profit j 
DcnttlAfk. — Nanneson I,., in Dansk Land, Year IV, pp. 35*53' Copenhagen, Febiuan 
1916. 

The.se statistical researches are based on data collected by the Offio 
for Agricultural Accounts at Malmohns (Malmcihus Lens Bogferiiigsfo 
rening). , 

The economic result of agricultural enterprise may be consider^ j, 
various ways, depending uiion whether the type of enterprise be of a api 
talist nat me or merely seeks to find a useful outlet for lalxmr, as ou the farm 
of the peasant proprietors. The wage value for the work done gives ai 
index of the profit -making capacity of farms under peasant proprietors, an 
a comparison i.s made witli the intere.-it on capital on other type, 5 of farms 
The statistical method is used for making this ctrniparison in order to bniij 
out clearly the factors by which farm profits are influenced, 

FurrHS under peiiuint propriclon. — Data were obtained from i.| laru 
and a calculation has been niade of the value of the lalxnu of the omiet 
family after de<lncting a fair interest on the capital laid out (at 4 pt 
cent for capital investW in land arid 6 (ler cent for working capital) fior» 
the returns' for the work done. Value for work done is compared with the 
normal wage value, calculated on the scale of the wage of the loc.al hihunr- 
ers. This is .set out in Table I, which also gives the net profit per acre; 
and the rate of interest on capital obtained on each farm. 

The large differences in the net profit per acre are acc'eutuated in flit: 
rate of interest because of the different amounts of capital invested iter acrt.i 
The rate of intere.st fliietiiates from a minim'uni of o.u per cent to a maximiimi 
of q.4 per cent, averaging 4.9 jrcr cent for the i,| farms. Conseiiuently, 
there are etjnally big differences in the wages earned by the owner's faiicly, 
which vaiy from 47.5 per cent to 144.2 per cent of the normal uagA 
averaging 99.7 per cent. On account of these large variations, Hie farms 
have been divided into two groups according to the interest yiclflel m 
order to find out by what factors the profit-making capacity is (letcrimiie-l 
The factors for the two groups of farms are compared in Table II. In tliC' 
first group the gross return from live.-itock is much greater than in fh 
second, the rctnm from cows anil pigs Ixfitig double, and that from otliu 
stock being more than double. In spite of their less favourable econoimc 
emplacement the farms of group I have given an increased net return c 
44.S per acre, so that the interest in group I i.s 7.2 per cent and in group 
is only 2.2 per cent. The value of the work done on the lurms 0 
group I is doiible that in group) 11, although the working expienscs ae 
almost the .same in hoth groups. It ajipears, there-fore, that 
cattle rearing is the most wnv- nf f.n.nU\-ir,rT laPnnr on 
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Table I. - Value of work done on the farms of the peasant proprietors. 


farm 

Net profit 

per 

acre 

Rate 

of iaterest 

OQ capital 

invested 

Return for work done by the owner's famiiy 

Calculated 

according 

to local wages 

Actually 
obtained ^ter 
deducting 
interest 
on 

coital 

Actually 
obtained 
in perceotage 

ol 

local wages 


£ 

s 


per cent 

£ 


£ 

s 


4 ! 


6 

6 

Or 9 

55 

18 

34 

16 

62,2 

43 

4 

8 


5,7 

33 

11 

37 

7 

113,3 

4*1 


15 

5 

' 1,2 

55 

,8 

32 


57,6 

45 

2 

15 

0 

8,6 

67 

2 

94 

8 

44'>,7 

46 

, 2 

15 

6 

5 ,° 

55 

18 

56 

12 

101,2 

47 

3 

6 

6 

7,9 

■ 55 

18 

66 

16 

119,5 

48 

3 

6 

6 

6,0 

; 

2 

76 

6 

113.6 

49 

. — 


6 

— 0,2 

] 44 

M 

21 

5 

47,5 

5 » 

2 

13 

6 

4.2 

! 55 

1$ 

4O 

15 

83.6 

5 ' 


6 

G 

0,5 

1 33 

11 


II 

19,5 

54 

I 

10 

6 

4,2 

55 

18 

51 

19 

92,9 

53 

2 

18 

6 

5,4 

67 

2 

80 

12 

120,2 

54 

, 3 

9 

9 

6,6 . 

ii 61 

10 

106 

12 

117,8 ■ 

55 

, 3 

7 

6 


67 

2 

■ , 90 

16 

■44,2 


ims of the peasant proprietors, ami that if this method he not practised 
is impossible to realise the noniid returns on work and capital. 

The lower profit-making capacity of the second group is iiartly due to 
K smaller area of the farms which average 2.75 acres less; if the farms are 


roiged accoriling to area, the <lifference is less 

marked. 



Net profit 

Rate 

Area of farms 

per acre 

of interest 


s d 

per cent 

I’P to 10 acres 

42 f, 

i.8 

From 12,5 to 2j acres 

^8 6 

5-7 


In relation to the area, tlie value of the buildings was nmch greater in 
tie first groui- than in the second but the iminber of farms studied i,s not 
|aat enough to allow of any general conclusion being draw n.' 

Olkr iarms. - Tire dir^rani on page 1672 relates to capitalist farms 
iJ illustrates the statistics from 72 farms, which are arranged from left 
right in dimi nishing' order of the rate of interest they yield, 
h appears from this diagram that there aie great differences in organ- 
ation and inteasitv of workiito- r-' -.01.' 
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Table II. — Figures relating to the farms of the feasant-proprietors, Farn, 
arranged in two groups according to the rate oj interest yielded. 


Averse area 

EJconomic emplacement 

Class of productivity 

Capital invested per acre 

Working capital > * 

Gross return from milking slock 

Gross return from pigs 

Gross return from other livestock 

Total gross return per acre 

Cost of labour per acre 

Cost of concentrated foods per acre .... 

Total working expenses pet acre 

Net profit per acre 

Rate of interest on capital inveslefl. . . 
Return for work done 

Return for work done in percentage of nor- 
mal wages 


1 More 

1 profitable group 

I.€SS 

profitable group 

I^iffereuce 

15.75 

13 ac. 

+ 2’ 75 ac. 

3.0 

3.4 

-0.4 

3 .r 

2.6 

+ 0.5 

i £35 Si 

£40 '}S 

j ~£4 19s 

i £14 

£8 I2S 

+ £5 8s 

1 £5 13' 

' * £ 2 175 

1 + £2 14s 

£3 17s 

£2 4s 

+ £ I 13s 

! £ I i8s 

I £0 i6s 

4 £ ! 2! 

i £13 l6s 

£117* 

■t- £2 lOS 

£5 os 

£5 IS 

— £ 0 Is 

i £j 17.5 

1 £ I 18s 

+ to igs 

; £to or 

I £ 10 3s 

+ £ 0 6.*; 

; £3 8s 

I £ I 4s ; 

+ £ 2 4s 

7.2 per cent 

j 2.2 per cent 

+ 5 - 0 P^:rcenj 

£30 

£ 14 6s 

+ £15 14s 


i25.3perccut 69,0 per cent : + 56,3iue: 


Tari.e III — Farms p^onpcd aicording to the dale of interest \\dild 


Group 

Rate 

of 

interest 

Capital 

invested 

per acre 

Cross 

return 

per acre 

of labour 

per cent 

of 

per acre 

. gross 

return 

Working 

apeoses 

less 

interest 

. per 

acre 

Net 

return 

per 

acre 

- 

of 

total yield 

0. •3 : 

p 3 2 

a s 

2 £ 


per cent 

£ s 

£ 


£ 

s 


£ 

s 

£ J 



I 

8.9 

51 19 

13 

6 

3 

7 

25.4 

8 

14 

4 12 

55 

h 31% 3 

II 

7.0 

54 9 

12 

11 

3 

3 

27.1 

B 

15 

3 18 

52 

30 4. 

III 

6.1 

■53 6 

11 

8 

3 

3 

27.6 

8 

3 

3 6 

47 

32 3 

IV 

5.4 

,37 f> 

II 

6 

3 

3 

28.1 

8 

6 

3 I 

40 

30 4, 

V 

4.2 

53 4 

10 

& 

3 

6 

32.0 

8 

4 

2 5 

5 ' 

:y 4 . 

VI 

3.1 

53 19 

9 

*3 

3 

I 

00 

8 


I 13 

47 

3 4, 

VII 

0.8 

49 14 

S 

12 

3 

±_ 

38.3 

7 

19 


42 

36 3. 
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Table IV — Returns Iron the differetrt groups of farms, arranged according 
. to the intensity of cultivation. 


Group 

Working 
expenses 
+ interest 
per acre 

Net 

profit per 

acre 

Rate { 

of interest i 

! i 

Scosomk 

Bmplacment 

Percentage 
of farms yielding 
ail interest 
of more than 

4 per cent 

r- 

; i ~4 “ 

[ s d 

per cent 


per cent 

I 

1 264 0 

j 56 0 

5.26 . 

■ 4.15 

1 80 

n 1 

j 242 6 

) 60 0 

' 5-6o 

4,08 

i 75 

III 

223 0 

j 60 6 

i 5.50 

405 

. O5 

IV 

206 4 

I 59 6 

5-77 

4-05 

70 

V 

193,6 

r 5,3 5 

: 4.56 

405 

65 

vr 

147 1 

j 26 0 

315 

3.61 

45 


Table V. — Returns from the different groups of farms, arrangU according 
to the percentage of total returns that is derived Irom crops. 


isnup 

Peicentage 

of 

total returns ' 
yielded 
by crops ' 

Net 

profit per 

acre 

Rate 

of profit 

b>.'ononuc 

emplaceineul 

Productivity 

of 

cereal crops 

Percentage 

of 

laims yielding 
a profit 
of more than 

4 per cent 



s 

4 1 

1 per cent 


point 


I 

00.2 1 

66 

0 1 

1 0.51 

3-95 

3.82 

80 

II 

53.5 ! 

65 


6.17 

4.05 

3.QI 

80 

in 

50-5 

48 


4.62 

4.10 

3-83 

60 

IV 

46.8 

'49 

0 

i 4-93 

4.02 

3.80 

55 

V 

42.9 

i 51 


4-35 

390 

3.5S 

60 

i\' 

37-9 

45 

0 

.3-82 

3-97 

3.4' 

50 


lum. I'liis is particularly noticeable on tlic two farms which yield the 
largest profit On farm No. 2, the giocs return per acre was 75s higher than 
that Oil farm No. I, while the cost, of laliour was 3i.'i per acre more. On 
faiB! No. 2 the crops provided 80 jiei cent of the total yield, whereas in No. 
I they only made up 55 pci cent. As such different methods of organisation 
give similar economic results it is very difficult to sirecify the best types of 
fara; for a given district, and any classification that is attempted is open to 
criticism. Neverthele-ss it i,s clearly evident from the diagram that the gross 
return per acre decreases noth the profit-making capacity. This is shown 
still nuTc dearly by the average figures for groups of io'fami.s, given in 
fable III, where the gros.s return per acre falls from f 13 6s in group I to 
f 812s ingroup VII. Thisjirovesthat the lower profit-making capacity is 
hiiectly connected with the lower production per unit area. Comparing 
the be.st group with the worst the net return per acre fell from £ t 12s to 
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Diagram. — Economic results from 72 farms. 



A. Rate of ititercst, per cent. 

B. Capital invested per acre. 

C. Gross relurns: a) cost of labour 

6) other working expenses 
c) net profit per acre. 

D. Percentage 0 ! gross returns derivc<l from : a) cattle 

&) various products 
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iiE VI. ^ Returns from the diflererU groups of farms j- 

>othe,pefcentage of total returns that i! derived, from tiveltoch 


Percentage 

of 

total return 
yielded 
by livestock 

Net 

profit per 

acre 

Rate 

of interest 

1 Economic 

I emplacement 

; Productivity; 
quantity 
of milk per cow 
point 

= 264 pills) 


s d 

per cent 


points 

42.8 

44 6 

3.81 

3.95 

4.25 

36,9 

48 0 

4.06 

3.97 

415 

33-8 

.34 1 “ 

4-95 

4.20 

4-15 

3'.2 

55 6 

5.37 

3.97 

4.00 

27,6 

58 6 

5.56 

i 3-88 

3.95 

22.0 

59 6 

5-54 

j 3-97 

3.75 


but the corresponding reduction in working expenses was only 
1 exp ams why the rate of interest was only 0.8 ^er cent in th wom 
,p while It was ao per cent m the best. The crojs provide b5 per ccS 
etota yield in the bestgroiipof farms, aiidonlv42 per cent in «ie worst 
le the livestock represent 31 per cent and 36 per Lt respec veh ' 
Mlabour - The cost of labour per acredoes not varv much in 'the 
ips of arms, thegreatest difference being only akmt is per acre On h 
-T hand, when compared with the gross return the laliiir exponas rit 
, 23 pci cent 111 the group giving the greatest yield to 38.3 oer cent in 
poup giving the low-est yield. It is therefore clear that tlw .^reat 
increase m the cost of latou. is one of the chief causes of the Tor 
oniic results of the.worst group of farms. This ))oint has not been suf - 

considered 1.1 studying the economy of farming, and it deseSs 

attenuon, particularily when the cost of labour is high Low 
nuc results depend chiehy on excessive labour e.xpeuses®in TZ 

Ixith for crops and live- 
I. are nnich too low, and the reason can, only be that the work is not 
fif jooked after, so that the labourers become slack 
^iMwn ktueen profit and intensity of adtivation. The intensity of 

aonoaf 

r th h interest on the land. c, bv the total cost of ,woduction 

i;!,! factors have been eliminated as 

ins Nr, > * ’ Table IV group) I comprises the first 20 farms, group IT 

uitl 'ti.' “ d'’ o"- 'PiRT f'™ 

atp nf*- i intensity of cultivation give the poorest results, but 

interest reaches its maximum when the cost of production is 
Ihe .''‘■'-■reastn when this limit is pas.sed, showing 

able ”* intensity of cultivation beyond a certain point is not 



i674 


RTJIIAI. ECONOMICS 


Rdatim between profit and the reldive proportion of crops and livestock 
In Table V the farms are grouped in descending order according to the c 
centage of the total yields given by the crops, and in Table VI accord 
to the percentage of the total yields given by the livestock. 

Increase in the percentage of crops sold is nearly always foHo* 
by increased profit, and there is no indication thatalimit has beenieaci- 
beyond which it would be disadvantageous to pass, but this is not the c 
with animal products. Two groups have been formed in order to stndv t 
second factor which affects the profits ; in group I the profit exceeds s 
cent., in group II it is less than 5 per cent. Only those farms have been 
sidered in which the return from livestock exceeds 35 per cent of the to1 
return and the chief factors bearing upon milk produrtion have been i< 
lated as follows ; r 



Group A 

Group B 

Number of farms 

10 

12 

Rate of interest 

6.4 per cent 

6.4 per cent 

Economic emplacement 

4.2 points 

3.8 points 

Value of milk per gallon .... 

5 */i i 


Degree of productivity i.e. quantity 
of milk per cow, in points (i 

point ~ 264 galls) 

4.3 points 

3.8 points 

Gross return per £ioo invested in 

livestock 

fi 25 

£93 2S 


While the farms in group A yield a profit of 6.4 per cent, those in gn 
B yield only i ,4 per cent. This is due to various causes : in group A the e 
is worth d per gallon more than it is in group B, while the productiot 
milk per cow is 132 gallons higher ; also the gross return from the livesti 
is 125.9 group A, but only 93.1 per cent in group B, the work 

oxen being about the same in both groups. j 

Relation between profits and Ike relative area under the various ciof 
The percentage of the total area occupied by cereals, forage crops (j 
forage, roots etc.) and industrial crops (sugar beet, potatoes for disti 
etc.) has been calculated for most of the farms studied. In Table VII 
farm are grouped in descending order according to the percentage ol 
total area occupied by each of the three classes of crops. 

The greatest profits are made by the groups of farms having 53 
cent of their area under cereab or 27.Z percent uiiderforage crops. 1! 
optimum is exceeded or not reached the rate of interest decreases ml 
minimum is reached on those farms growit^ the largest proportion ol 
rage crops and the smallest proportion of cereals. Increase in the 
devoted to industrial crops causes the rate of interest to increase stea 
and the maximum profit does not seem to have been reached even h 
first group of 10 farms which have zo.2 per cent of their area urnkri 
crops. The extension of industrial crops seems to have a direct be 
upon the economic value of the " emplacement ” which is a veij 
portant factor that must not be lost sigk of in considering eachgio# 
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A “ groups of farms, arranged accoriini 

to the percentage of the total area devoted to cereals, forage plant, Z in 
iustnal crops respectively. ' ” ^ 


Group 

Penxat 

I age 
of 

total 

area 

1 

Net profit 

per acre 

•Rate 

of interest 

Gcooo- 

mk 

emplace- 

ment 

r 

Pro. 

ductivity 

Percent- 

age 

of farms 
yielding 
an mteres' 
of 

more than 
4 per cent 

Percent- 

age 

of total 
area 
devoted 
to 

industrial 

CTOpS 

Cere&l^- 


s d 

per cent 


pomU 



I 

59,0* 

52,6 

4,68 

4,0 

3.6 

65 

>2,5 

II 

55.9 

5f.o 

4,6t 

3.9 

3,5 

65 

>2,7 

HI 

IV 

53,4 

50,8 

54.9 

55,0 

5,25 

5.12 

4,0 

4.2 

3.9 

3.8 

65 

60 

13,4 

>4,0 



45.7 

49,0 

4.48 

3.9 

3,8 

55 

> 5,1 



42.1 

43,6 

4,00 

3.7 

3.7 

50 

'4.5 

?Qm^c plants. 








I 

II 

41,5 

43,0 

4.15 

3,9 

3.8 

50 

11,6 

35.9 

53,6 

5,00 

3.9 

3.9 

65 

> 4 ,> 

Ill 

32.8 

51.0 

4,50 

4,0 

3,7 

95 

>3.7 

IV 

30,6 

52,6 

4.50 

3,9 

3,5 

60 

>3.2 

V 

27,2 

58,6 

5,55 

4.1 

3,7 

70 

14,8 

VI 

23,5 

59.0 

5,30 

3.9 

3.8 

95 

,5.8 

hdustml Crops . 








I 

20,2 

67,0 . 

6.53 

4.2 

4,1 

80 


II 

19,8 

93,6 

9,27 

4,1 

3,9 

75 


HI 

16,7 

64,0 

5,95 

4.0 

1 

3.9 i 

80 


VI 

14.0 

54.5 

4.79 

4,0 

3.8 ! 

65 

_ 

V ! 

12,1 ; 

42,0 

3.71 

4.1 

3.6 1 

50 


VI 

t 

9,8 1 

40.5 ; 

3,69 

3,7 

3.4 ^ 

50 

— 


Gtaerally speafang, the lower profit obtained when smaller area 
^devoted to ladiistnal crops must be attributed to the lower economic 
Itt of the emplacement and to the low productivity of the soil Higl 
'te are also obtained m some of the groups in which the areas devotei 
‘ crops are far below the maximum limits. This emphasise 

■ eeesMty of studying the economics of various combinations of crop 
Mte abundant .statistical data than the author has used in these research 
oame when the numbei of farms in each group is relatively snial 
iig dra"'' '’ocs not permit of general conclusion! 
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T^hi VIII. - Returns irom the different groups of farms, arranged according 
to the percentage of the total area devo ted to cereal crops. 


Group 

1 

Percentage | 
of tbe 
total area | 
devoted 
to cereals 

1 

Net i 

pr(^t per | 

acre 1 ^ 

1 i 




I 

304 

1 54 1 

11 

27.9 

i t >4 

ni 

i 24.0 

i ; 

IV 

1 21.7 

(lO 

V 

1 19-7 

45 

VI 

15-9 

39 


Sate I 


of prulit 


I 


Bcunotnic 

emplace- 

meat 


Productivity 


5.40 

5-70 

5.70 

5-35 

5-25 

3.88 


4.1 

o.i 

4.1 

4.1 

4 > 

3-7 


3-5 

4.2 

V 

3-9 

3-6 

3.3 


Peicmtage | Perantae, 
of farms ! of lotji 
yielding a 'area dtmiB 
profit I to 
iof more than iDdnsttin 
4 per cent crops 


70 

80 

75 

65 

55 

50 


>3.8 

13.V 

14.2 

14.8 

13.6 

13-3 


In Table VIII the farm? aregtoiipetl according to the areas devotedt 
bread-making cereals (chiefly wheat). The rate of interest increases throng 
th different groups to a niaximiim in group II (where cereals occupy 2;. 
per cent of the total area), and diminishes agaiii m group I, probably b 
Luse the productivity points arc low, owing to three farms which have 4 
ex^ssiveh low output apart from the cereals they produce^ hesethie 
arms are 'eliminated, group I with the largest area under whea 31 permil 
lives the greatest rate of intere.st ( 6.8 per cent.) This shows that farms ivluc 
fringe their lan.l properly find the extension of wheat growing an exce 
kit nlans of increasing their profit, particularly as .11 1913, the year iv k 
provided the data on which there researches are based, the profit from uhef 
was somewhat decreased by the specially low selling price. 

Form of Contract in Northern Africa, - See this sm 
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agricultural INDUSTRIES. 

- Sulphurous Acid in Chemical Combination 

I .4 V,UcuU.... Vol. TaiV, N.. Apl' : 

373.376, .!2i-423r 437 440, 453'4V>; Vol. XEV, NO. 1152, PP- 53 
Mav 2S Tune i 5 , 22 and 29, and July 27 , 19 ^®- ij 1 4.4^ mm 

Analysis proves that sulphurous acid which been^added to ^ ^ 

,nd wines exists both in the free state, that L liquids, T 

u chemical combination with the various to 

iifference between these two states is shewn very clea y Y 
md it is very important from a physiological 

Sulphurous acid has when free a very strong antisepbcac 

7east, which it loses almost entirely when chemically combined. 
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the same difference between the twA .. > . 

,lien imbibed, and the regulations concerning 
acid to fermented drinks have been made with ft sulphurous 

All compounds formed by Xmous Tc d 
unstable. They can be destroyed and the sulnh^^^d 
expelled by heating the liquids to boiling completely 

following points have been examined- 

, .La r ™rir *” ”«» “»» 

bines with sulphurous acid is the sugar a ndxtorof 
X. Rocques shewed some time ago 

ccmbine with sulphurous acid, yet invert suvar ca <loes not 

»■ r“ *"■ A LraSLrX” S’’ s" 

proportion is low, but can vary considerably. ® ^ 

binitig with sulphurous acid. Two Llutions of ioo\*^r 

ofinve-t sugar and a 10 per cent s^S^ofe 1 “ P^' 

illowuig invertase from yeast juice to act at prepared by 

solutions of saccharose, aher iT^e cc„t .. d of 400 c. on 

vert sugar and 10 per cent solution of glucose were ahrmad'h”*^' f 

saccharose in a 0.3 per cent solution of hydrochloric adrT!f 

ofSooC. On all these solutions obtained hv?„ ‘ ® temperature 

« , ny,,. .y , in “r ■' 

T.tBtE I. - Combinaticn oi snlphur dioxide ^ith gl,^ose 
sugar. 


Sulphur dioxide 


I total . . i 
’ free , . . : 

^combiiipd I 

I 

^ total . , I 
' free , . . ' 
^combined 


JO per cent 
glucose solution 

From 
yeast juice 


9C: 
SttsS-i) 
42 (43.7) 

216' — ’ 


10 per cent 
invert sugar solulion 


From 

acid 

From 
yeast juice 

From 

acid 

From 
yeast juice 


% 


% 



"%~i 

! ICO 

— 

loo 

— ■ 

100 

— . 

102 — 

65 

(65) 

76 

(76I 

54 

(54) 

50 (578) 

3.5 

(35) 


(24) 

46 

(4 61 

43 (42.1) 

205 

— ■ 

200 

— ■ 

210 

— 

216 . 

140 

65 

(68) 

( 3 -) 

Il 9 

51 

( 7 . 5 ) 

(25) 

114 (68,6) 
66(31 4) 

126 (58) 

90 (42) 


20 per cent 
invert sugar solution 


From acid 


looi 


2U2 


's “ nL“i;L,,r7;"' 

» combine with much O ^ ^u’utioiis of glucose prepared by yeast 
'=1 ®ntain the sarin TT ''hen they 

' of hydrochloric acid andt’^t"^' ''5- 
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The absorbing power of the sugar increases with the temperature and 
strength of the acfd^especiafiy when brought near to the point of caramel- 
Sr?nd when this takes place it is the fructose which first decompose. 
As the proportion of sulphur dioxide which combines with invert su- 
gar ^ries verv much, the amounts of sulphur dmxide were compared 
Ihich are absorbed by a natural must and by an artificial must obtained 
by the action of yeast on saccharose. Both musts containe I/5 gms. per 
litre of sugar. The results are given in Table If. 

Table H- - Combinalim 0/ sulphurous acid with grape must 
and with sugar solution. 


Grape must 


r 


Sugar solution 


Amount 

of 

sulphur dioxide 
added 
per litre 

Amount of sulphur 
dioxide combined 

After ' After After 

I hours ;24 hours 48 hours 

Ratio 

of combined 
to total 
sulphur dioxide 

Amount of sulphur 
dioxide combined 

I Alter Alla j After 

I I hours 24 houTs'48 hours 

Ratio 

of coinbiaea 
to total 

sulphur diinide 

mgms, 

mgms. 

mgms. 

mgms. ' 

per cent 

1 mgms. 

i 

mgms. 

mgms. 

per cent 

lOO 

80 

90 

95 

95 


4.5 

50 

50 

200 

150 

165 

170 

85 

i 75 

93 

95 

473 

300 

195 

. 235 

242 

80 

. 90 

140 

I4O 

46,6 

400 

212 

285 

295 

7,3-7 

• to8 

17.5 

178 

44 '.i 

500 

230 

33.S 

350 

70 

: 48 

205 

205 

40,1 

750 

270 

340 

450 

60 


250 

285 

38 

I 000 

320 

5O0 

570 

57 

80 

: 270 

349 

: 

2 000 

35 <> 

840 

940 

47 

60 

1 360 

i 550 

1 27'5 


It has also been demonstrated that the organic substances which , 
with the sugar in the cell juices can combine with the sulphur dioxide 

<» - 1'*- •' “ d”®" '"'I't 

^ T+nep froiii veast the rcsiilue obtained by evaporating nearlj todi 
1 +■ thk wav the non-sugary elements were consideiab 

hi fte cll. After 48 hours the sulphur dioxide had combined ... t 
following proportions. 


Sulphur dioxi^ 
combined per litre 

mgms. 

Solution enriched mth non-sugary substances . 280 

Solution 01 invert sugar 

Yeast juice made iu the warmth ^ 

Vf'HSt iuicc made in the cold 


Residue per liW 
after evapuratio® 
to dryaess 

jngms. 

223 

liifi 

.540 
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Among Other points that have been examined are the influence exerted 
„„lhe combination of sulphurous acid by i) the nature of the mst 
the aadity which at the strength generally used has no effect' Zt 
temperature wbch whle hastening the action, has within the usual limits 

'■ *' combined; 4) the 

pressure of the atmosphere which has no influence either. A v«y low 

C Z eomZed 

pnlphur dioxide if the temperature is considerably raised. A study has 
,ls„ been made of the disappearance in musts of sulphur dioxide due to 
■vaporation and to oxidation into sulphuric acid by exposure to air 
The action of sulphur dioxide on special musts has been examined 
iccordmg to experiments earned out by Muuer Thurgan and Osml 
bldEE (i), must of healthy grape and of grape infected by Boirytis cinerea 
which 0.225 gm. and 0.450 gm. per litre of sulphur dioxide had been 
idded. gave the following results. 


History of must 


lust to which 0.225 gm. sulphur dioxide per 
litre was added 

lust to which 0,450 gm. sulphur dioxide per 
litre was added 


A^unt of sulphur dioride combbed 

After t hour ' 3 without 

brmentation 


Healthy 

grapes 

Infected 

grapes 

Healthy 

grapes 

Infected 

graiies 

uigms. 

mgms. 

misis. 

agms. 

28 

58 

52 

■So 

36 

78 

98 

■75 


These expenments were repeated with Botrylis cinerea grown - 
«t and on grapes. Some of the results are shewn in Table III, 


cfew/fu/ combinulion oi snlphm dioxide with must 
^J[hdthy grapes and of grapes infected by Boirytis cinerea. 


History of must 


twal must from various while grape.s , . 
must infected by Botryhs 

of Chasselas 

« must iiifreted Ijy Holrylis 


Amount 


ftmount of combined 

of acid 

of si^ar 

sulphur dioside 

per litre 

per litre 

Per litre 

Per litre 


of must 

of sugar 

gms. 

gnu?. 

mgtiis. 

mgms. 

7-1 

158.6 

264 

160 

054 

14 7.1 

ifjo 

177 

2.50 

161.2 

270 

167 

0.49 

1S8.7 

230 

149 


!i Set K. ,(J,J 


{Ed.) 
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It thus appears that, contrary to the conclusions come to by Mrr,i,j;ij 
Thdrgan and Osterwalder, the increase in the quantity of cotnbitied 
sulphurous acid in the must of infected grapes depends on the contentra- 
tionfof all the ingredients of the must. 

The following conclusions may he drawn from the expenments de- 

scribed above; 

The combination of s\ilphiir dioxide with grape must depends on the 

following factors; ^ i i x 

1) The proportion of sugar, which can vary largely trom that of 
healthy grape to that infected by Boirytis cinerea, called « pourriture noble . 
because of its enriching effect in certain wines. 

2) The proportion of glucose to fructose which is generally equal 
to I in healthy grapes, but which sometimes is less,' especially in the must 
of infected grapes; in this case the amount of combined sulphur dioxide 
tends to diuiinish as the fructose is inactive. 

3) The existence of other substances than sugar in the must, aud 

the acidity. 

4) The physical conditions to which the must has been subjected, 

5) A rise of temperature of the must, which, if it does not exceed 
25°, hastens combination. ^ 

II. — The i.nfluenxe’ of sulphurous .acid on the ferment.atiox 
OF GR.ArE must. - Previous experiments had shewn that if a moderate; 
amount of sulphur dioxide is added to a must rapidly fermeuting, it coin-' 
bines very quickly and without interrupting the fermentation. By repeat- 
ed additions the relatively high proportion of l gm. per litre is reached for 
the combined sulphur dioxide. 

A compound of aldelivde and sulphurous aciil is produced, as Fassk- 
RiNi shewed in 1909, and the writer has studied it under the following 
conditions; 

To begin with, he added to two portions of must about 200 and 400^ 
gnis. of sulphur dioxide per litre respectively, and this combined entirely 
with the sugar, and other ingredients of the must. The must was their 
mixed with pure yeast and allowed to ferment, care being taken to exchidel 
contact with the air as much as possible, and the following changes m t e, 
quantity of aldehyde present were noted as the amount of sugar decreased:. 


Specimen to which 
no sulphur dioside 
was added 


Specimen to which 
200 gms. per litre 
sulphur dioxide 
were added 


Specimen to which 
405 gms. per litre 
sulphur dioxide 
were added 


200 


200 


INDUSTRIES DEPENDING ON PEANT PRODUCTS l68l 

Aldehyde is formed, in the control specimens as in those containing 
sulphur dioxide, but in much smaller quantities. 

The sulphur dioxide is recovered at the end of the experiment with 
but slight loss, 10 mgms. out of 200, and 15 out of 405. This proves that 
as fast as the sulphur dioxide is set free from the sugar by the latter’s 
breaking up, it enters into combination with the aldehyde and is thus re- 
tained: whereas, if any considerable ptoportioii remained free it would 
j,e carried off by the carbon dioxide and much would be lost. 

The fermentation of the must is sometimes seen to take place in the 
presence of free sulphur dioxide, even when a test portion taken from 
t[ie top of the cask contains a fairly high percentage of sulphurous acid, 
po explain this, it is suggested that in the lees at the bottom of the cask 
rljere is a layer whereAhe free sulphur dio.xide combines with the aldehyde 
produced by the incompletely sterilised yeast. Here fermentation begins, 
jt first but slight, and then with greater and greater evolution of carbo- 
nic acid gas according as the layer in which the sulphur dioxide enters 
into combination, grows in extent. It has been possible to prove this by 

experiment. 

Ill, - The infi.uenck on fermentation op sulphurous acid 

WHEN CHEMICALLY COMBINED. — Changes in the rate of fermentaiion. — 
The results of experiments undertaken to elucidate this question are shewn 
in Table IV. 


Table IV. — The infinem e on jermentation oj sulphurous acid 
■when chemically combined. 





Fermentatioa at i5"C. 



Fermentation at 25«C. 


Time 

elapsed 

No 

sulphur 

dioxide 

a 

200 400 

1 mgms. mgms. 

. sulphur sulphur 
: dioxide dioxide 
per litre per litre 
b c 

Ratio 

b 

A 

Ratio 

f 

A 

No . 

mgms. mgms. 
Sulphur sulphur sulphur 
^ dioxide - dioxide dioxide 
per litre per litre 
“ b t 

Ratio 

b 

Ratio 

c 

a 


gms. 

; 

: gms. 

per cent per cent 

gms. 

' gms. 

gms, 

per cent per cent 

1 [ky , 

. 0.8 

0.15 

e.15 

ig.v 

19.0 

2.2 

1.05 

0,65 

47.5 

30.0 

i days . 

. 1,2 

^ 0.35 

0-35 

28,5 

28.5 

3-6 

2.2 

: 2-15 

61,1 

60,0 

3 > . 

■ 

0,65 

o,6j 

39- 1 

}<>.i 

4-65 

323 

3-05 

70.0 , 

65.6 

' • 

. 2.4 

1-55 

I -.35 

"45 

sc. 2 

6.4 

4-65 

425 

70.0 

66.4 

5 s 

■ 3.2 

2.95 

2.00 

91.5 

62.5 

7-13 

5.8 

5.35 

77-8 

71.8 


The antiseptic influence of combined sulphurous acid on wine x’east 
is thus shewn to be perceptible in certain conditions: nevertheless, when 
It proportion does not exceed 200 nigncs. per litre, which is the maxinnnn 
fe musts purified in the ordinary way, the rate of fermentation is but 
slightly decreased, unless the temperature sinks to below the normal. 

Omges in the selective affinity oj yeast. ~ Normally, yeasts which 
ttise grape sugar to ferment shew a marked preference for glucose. But 
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under certain conditions the contrary is the case, especially when ferment- 
ing must or re-fermenting sweet wine contains a high proportion of com- 
bined sulphurous acid. 

One experiment shews clearly the influence of the sulphurous acid 
on the selective aflSnity of the yeast. But it is impossible to say whether 
this is due to a temporary modification of the protoplasm or to a survival 
of the fittest among the yeasts. 

IV. - The chemicai, combination or suephurous acid in win® 
Wine and must made from healthy grape and from grape infected by Bo 
trytis cinerea were compared, and the results shewn in Table V. were ob 
tained, 


Tabee V. — /I comparison of must with wine. 



Must from 
healthy 
grape 

Wine from 
healthy 
grape 

Must from 
botrytlsed 
grape 

Winefroa 

botrytlsed 

grape 


mgms 

mgms. 

mgms. 

mguK.' 

Free sulphur dioxide 

40 

20 

40 

16 

Combined 

160 

r68 

160 

168 

Total . . . 

200 

188 

200 



In both cases the power of wine for combining with sulphurous ad( 
was very little different from that of the must; it was slightly higher becausf 
of the existence of traces of aldehyde in the former. 

Experiments were also made on the capacity for combining with sul 
phur dioxide of wines which have fermented in the presence of sulphu 
dioxide. From the same must two specimens of wine were prepared, N" i 
a control specimen, and N" 2, which had been allowed to ferment in the pre 
sence of sulphur dioxide and which contained 296 mgms. sulphur dioxidi 
and 220 mgms. aldehyde per litre. To both wines about 2 mgms, sulphu: 
dioxide was added, and after 48 hours they proved to have the followins 
amounts of sulphur dioxide. 



wine N® I 

Wine N® 2 


mgms. 

mgma 

Free stUphur dioxide .... 

20 

l6 

Combined sulphur dioxide . . 

168 

480 (296 

Tot^l sulphur dioxide . . . 

188 

496 


This shews that N<> 2 has in a combined state only a little more 0 
the sulphur dioxide subsequently added than has N“ i. 

The checking of fermentation. — A litre of fermenting wine contain 
ing still 80 gms. of sugar per litre was divided into three parts, and tj 
each part was added 66 tngras. of sulphur dioxide. To the first portion thil 



INDnSTKKS DEPENDWG ON Pi^NT PRODUC'fS 


1683 

was added directly, to the second after heating to 8o<> C to tiir tt, t 
and then cooling, and to the third after filtering to remnv!.^^^ the ye^t 
yeast. After standing for 48 hours analvsis completely the 

I ,i» port... j.,1 .IS S- rSuSrif S'; 

176 mgms. of it combined. So the presen«'of v^st w ^ 7 * 
the amount of sulphur dioxide that enters into combination when'^thffe" 
aentation is stopped, if the quantity added has been sufficient to stoo 
fermentation at once. Nevertheless with a view tn th. i f ^ 

of the wine, it is better to eliminate by a nreL7 


Hbtory of wine 


Totnl i Cotubiocd 

sulphur I sulphur i Alcohol 

dioxide ; dioxide : 


[ dioxide 
; per litre 


dioxide 
I per litre 


per litre per cent 


, Femenled ! ^oo 

J Fermented- i ,^5 

3 I without precipitation I [jj 

§ I After precipitation I ^24 

® I Preserved normally 2 gg 

i Refermented 

Monbazillac j After several precipitations : 

Wine 1 Without precipitation . 


424 

392 

220 


mgms, ^ mgmx. 

96 : 0.0 

146 
126 
252 
192 
352 
392 

T|0 


50.0 

80.0 
135-0 

87-5 

155.0 

200.0 


16.0 

14.0 

14.0 
11,9 
H-5 

15.0 

ir.o 

13-5 


j Sugar 
( per litre 
mgins. 

5.0 

55.0 
4-5 

45.6 

55-6 

45.6 

127,0 

80.0 


The preservation of some wines of Gironde for about a year w-ere studi- 
d, the amount of sulphur dioxide being kept constant by successive ad- 
ditions. It appears that its preservation during two years can be secured 
b) a small total amount of sulphur dio.xide if it is added at intervals 
experiment^””'' ~ conclusions may be drawn from these 

'"“ters into chemi- 

e glucose, for the fructose is inactive. Other ingredients of the must can 
1 theTitr T’’ "Wch depend on the nature 

added 1 L dioxide 

and el ‘®™P'cte combination no longer takes 

dioxide deer Proportion of combined sulphur dio.xide to total sulphur 
®ade decreases as more is added. A state of equilibrium between the free 
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and combined sulphur dioxide is reached which vanes with the nature of 
the must and the total amount of dioxide. Certain changes, however, m 
the nature of the must appear to have no appreciable influenp on the pro- 
portion of combined dioxide; such are changes of acidity within ordinaiy 
limits and the the direct action of Botrfu cmerea. ^ ^ 

2) Sulphur dioxide forms a chemical combination with the aldeh^'de 
in the must and is thus completely retained in the wine. The aldehyde is 
produced by the action of yeast on sugar in the absence 0 air and when 
combined with sulphurous acid it escapes much more easily from all hy- 
drogenising and hydrohsing actions, which are at their strongest when 
the yeast has reached its ma.xiiiium growth and the sugar has grown less, 
In spite of the greatlv reduced antiseptic properties of sulphur 
dioxide when combined, its pre«mce in a fermenting W can modify the 
nhvsiological action of the yeast. The increase in production of aldehyde 
is a proof and further experiments would produce others; an analysis of 

the products of fermentation- would show this. 

The rate of fermentation is lightly lessened even by a small amount 
of combined sulphurous acid not exceeding 200 mgnis. Jitre, especwlly 
at first, and if the temperature is .somewhat low ; at 25 C. the retarding 
effect is much less than at 15". 

Finallv the selective affinity of the yeasts seems to be so much in- 
fluenced by it that the proportion of glucose to fructose becomes higher 
than I during fermentation, and this influence should be studied further 
because of its effect on the constitution of sweet wines, • 

if The proportion of combined sidphur dioxide in cheap table wines, 
vin ordinaiJe ”) does not differ very much from that in the must which 
produces it But in the case of a grape must inlected by BotryU, amm 
Lid very rich in sugar, the sweet wine it gives rise to has generally a much 
Laller combining power, very much the same as that of a vin ordinaire , 

The addition of sulphur dioxide to a must changes but little the com- 
bining power of the wine obtained from it, for the initial dioxide is taken 
up bv fte aldehyde and the product forme, 1 is more or mdepen 
of the other ingredients of the wine. But of course this mitial comh m 
sulphur dioxide is extra to the amount of cimbined dioxide formed b, 

^ The^chedi°hig of fermentation can be done in contact wdtli living yeast 
without using excess of sulphurous acid, so long as enough acid is added 
To stop tte fermentation completely, and that the lees arc withdrawn a, 
speedily and completely as possible. ^ 

Several factors may necessitate an increase m the 
dioxide needed to preserve sweet wines; they concern t^ "e- 

making, and the-later treatment given to the.se wines, 
ration and a too prolonged fermentation favours the format 
and consequently the combination of sulphurous acid, hi Ler sulpUt- 
in presence of sulphurous acid and secondary f;7'^‘"^oxide uhich 
ing have a greater effect in increasing the amount of sulphur di . 
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jjters into combination and, consequently, of the amount which must 

be . 

therefore precipitation in presence of sulphurous acid, a method seldom 
loff used for musts concentrated by Botrytis cinerea, must be avoided as 
jiich as possible. 

I'inally, during three or four years, the normal period of preservation 
jf n ines, a certain increase in the amount of combined sulphur dioxide must 
Ijj expected. This i.s due to the formation of aldehyde, and to the concen- 
jjjtion of the liquid by spontaneous evaporation. 

these researches shew that sulphur dioxide in a state of combination 
Slavs a very complex part in wine-making, nearly as important as that 
if the free dioxide. The latter alone can ensure the preservation of sweet 
fines, and, consequently, care must always be taken tlrat its proportion never 
(comes less than 25 to 30 n-^ms. per litre; hut since the amount of total 
iilolmr dioxide must never exceed a certain limit, the amount of combined 
lioside must be watched also with much care. 

Besides, it is always important to preserve heavy wines with as little 
otil sulphur dioxide as possible, and hence it follows that the utmost 
are must be taken to diminish the amount that enters into combination. 

hin The Desslcation of Potalnes in Germany. - p.xrow, iu (,mrdiu, .xo. 73-74, p. .375 
KoniiSflKTs, I’r., Sept. I), toifi. 

The dessication of potatoes has made rapid strides in Germany. The 
into of factories grew from 3 in the first year. 1903, to 39 in 1196, 199 
iiqot), 403 in 1912, and 488 in 1914. 

The need for these factories has become more apparent than ever 
ice the outbreak of the war, and the Goveniment helps to start them 
“ranting subsidies. The " Trocken-Zentrale, ” at Berlin was directed 
In ail that was ]jossible to hasten the construction of dessicators. The 
Tiockcn-K.irtotlel-Verwertungs-Gesellschaft ” (Society for utilising 
ideated potatoes) has been founded in order to collect and distribute 
loiiti'ut, and this has helped to increase the number of factories to 
[ill 1915. On July, 1916, there were in all in the German Empire 
I factories, which rvere cli.stributed as follows among the dilTerent 
mnees : 

Kaiiover 22 

Ilesse-Xassiu i 

ronieninb i.ii 

Posen 15? 

Rhenish Provinces 3 

Saxom. Province 44 

Silesia 

Schleswig'llolstwfi - 

Wcstplialia - 

West Pms^i “I 


I yiuii 40 

idv;iri.i Id 

ir:iii«\\ick 8 

Totiiifi 1 

K«;<, I'lT.inil iHvJiv 

.Saxdiiy. Kiu^Bloiii ....... n 


'^TWeiiboiir" 

w'lVi'iiiiiir 

^'hvarj'odurii-Kiiiinlst.i'lt 
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The productive power of these works, although considerahk, is (15. 
sufficient for the present need. The output is large, but is limited bj 
insufficiency of material and workmen, etc. Whilst in 1915 it was not poj 
sible to get enough raw material, in 1916, thanks to a better harvest, then 
will be a bigger supply. But lack of workmen prevent the factories drcm 
being used to their full extent. 

With the works going continuously day and night for 200 days al] 
the factories of the empire are able to produce 12 million tons of dried 
potatoes from 30 million tons of raw material. 

That the quantity produced by the whole empire does not meet tb 
needs of the population is due to the fact that dried potatoes are wanted 
for horses too. For if each horse received daily only 4 lbs,’ 2.6 rtiillions 
tons would be consumed by them in a year. Furtljer; if cattle, pigs, sheep 
goats and horses, a total of 60 million head ofstock, received 2.2 lbs 
dried potatoes each daily, they would consume 21.9 tons of dried petal 
yearly, and this conesponds to 87.6 tons of fresh potatoes. 

The technique of deasication has made surprisingly rapid strides 
the few years since it was first started. Cylinders, “ Walzenapparat 
and drums “ Trommelapparate are now generally used. The fon 
can deal with 1.2 or 1.5 tons of potatoes per hour, and the latter up t 
tons. The fresh potatoes are transformed into a dry substance whicl 
easy to transport and which can be preserved almost indefinitely, T1 
are generally made into flakes and cubes for cattle and into various pot 
flours for human consumption. The machines are easy to run ; 8 to 10 1 
is enough for those of medium size and 15 to 25 for the larger ones. On 
average 12 to 14 tons of coal are used for 100 tons of potatoes for the mala 
of flakes, and 8 to 10 tons of coke for the making of cubes. 

The total cost of drying 1 cwt. of potatoes is 0.30 to 0.40 mark a 
from 0.40 to 0.50 mark in the smaller ones (a mark before the war eqmll 
II */2 d and has by now fallen in value to about 84). The cost has gonei 
slightly since the war. Because of the inmeased cost of desiccating aj 
the high price of raw potatoes, a maximum price has been fixed for dij 
potatoes, 22.0 marks per cwt. of flakes and 21.42 marks per cwt. of a* 
at the factory. 

Reckoning that 4 cwt. of raw material make I cwt, of dried prod 
and that i cwt. of fresh potatoeii^o,sts 4 or 4.5 marks, it will be seent] 
the desiccation of potatoes pays, even in war time, if the maebinerj’ is 
to its full use. Higher profits are made if other vegetable products bes 
potatoes are used, and the greater their variety, the better. The mach 
for making cubes are the best for this purpose, for they can also desic 
beet root, leaves, cereals, grass, vegetables, andijiave^ earned the nao 
“ AUestrockner ” (universal desiccators). 

Besides preparing stock foods, the machines for making flakes 
also in the future be more largely used for preparing food for liutnan 
sumption. 
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On toAeUon of AlkaUssiwfl Acids on Rubber.- E aton B r mn.j ■ , 

IV, No. 6,pp. ,6.-6^ ^kpore, mTcT^ 

laa previous number of rfe. 4 gncMtewiB«ftoj-»(Vol, IV 2 Nov 

J5I5), It WUE shown that solutions of caustic soda and of carbonate of soda 
perceptibly the vulcanisation of rubber obtained from planta- 

[ion Para rubber, Hevea yasAemts. Since it had also been demonLated 
Itot imlcamsation IS retarded -by coagulation with excess of acetic S 
He hypo^be^ wasjiut , forward that the accelemtion produced by soda 
,as due to tte nertx^isation of the residual acid, and the production of 
, more favour^e n^um for the organisms which are believed to cause 
He more rapid vulcamsation. 

In order to see whether it was by direct chemical action on the rubber 
Hat the al^es toen vii^msation. further experiments were carried 
,at on finished rubber^ that.is. rubbers in a crepe form. In this way the 
possibihty of biologicd action was precluded by the dryness of the sam- 
pljs, jVo types of rubbers were chosen, a fast and a slow curing rubber 
Ihe first had b«n prepared in the usualway by crepeing slab rubber which 
lad been kft^^dmg at least six days, and the second by crepeing fresh 
poagifium on the day of coagulation. Solutions of caustic soda and caustic 
[iot?^h were used. From the results of these esperiments the following 
londusions may be diawn. ® 

, i) The effect of soda and potash on rubber is to increase markedly 
He rate of vulcamsation. . ^ 

2) This effect is similar on slow and fast curing robbers. 

3) The effect of alkalies appears, at present, to be due to chemical 
ton on some constituent of the rubber, but the evidence on this point is 
;|J incomplete, and further researches are being carried out. 

4) Sulphuric and other mineral acids, potash ahun and probably 
Her mineral salts retard vulcanisation. Their effect is greater with 
uantities beyond the minimum necessary for coagulation. 

5) The results obtained with mineral acids are important in con- 

ection with estate^ practice in view of the probable substitution of sul- 
tanc acid for acetic acid, and show that great care will have to be taken 
1 maintaining standard conditions, more so than in the case of acetic acid 
as minimum necessary^ for coagulation 

The use of alkalies in the prepaiation of raw rubber has a deterio- 
1 tag effect on manufactured rubber goods. This entirely confirms the 
etmorating effect found to occur even on the raw rubber after keeping. 

>i8-(few Daily Industiy Ugislation in New South Wales, Australia.- o' c.illagh.ik, 

■ - , m I he Agncultural GaietU 0/ N ew South Wales, Vol. XXVII, No, 6, pp. 401M14 
June 2, 1916. ■* j 

The ■' Dairyandustiy Act ” which was passed December 21, igis and 

into /force June 21, 1916, amends the “ Dairy Supervision Act " of 
« and other acts dealing with the same matter. 

the manufacture, sale, storage, transit and 
^iiry produce, including margarine, the testing, mixing and 


INDUSTRIES 
DEPENDING 
ON ANIMAL 
PRODUCTS 



i688 


industries depending on animal products 


grading of creams, the basis of payment for cream, and for the grading nnj 
branding of butters. The Government has given wide powets to the Boaid 
of Agriculture, which now controls the work of butter factories througliom 
and to a certain extent the work of cheese faetories, condensed milk faotot- 
ies and margarine factories. New South Wales is a great butter producing 
country ; hence the particular interest of this question, for it is only buttei 
superior to that hitherto made that can hold its own against margarine in 
the English market. . 

When the Dairy Industry Act was passed by the Government, and 
creams were henceforward classified, the producers of highclass butter, 
and creams benefited as a distinction is now drawn between their good, 
and those of inferior quality. 

The law states that cream must be paid for either on the basis of th( 
butter fat results, as shewn in the O’ Callaghan Chart, or on the amoun: 
of butter obtainable from such cream. 

According to Clause 12, the manager of every dairy produce factor) 
shall grade or cause to be graded all cream supphed to him. He may mi 
mix the various grades of cream or butter. Butter from graded crean 
shall be put up in packages bearing a brand registered under the Act re 
presenting the grade or quality and the factory if desired. 

As hitherto creams of various qualities have been produced it was tio‘ 
easy to provide classification which would bring about the desired result 
and at the same time not be too severe on factory managers till they hai 
got accustomed to the workings of the Act. The suggested classificatioi 
avoids the neccssitv.of grading into more than two qualities for the present 
It is clear and simple, and does tardy justice to the producers of untaint 

ed cream. , .c , , 

Creams supplied to dairy produce factones must be classified as fol 


lows : 

X.o I, — Untainted or choicest. 

N 0 2. — Tainted. 

Untainted creams must he free from all taints, whether caused b) 
the foods the cows have consumed or by bacterial or any other agency 
Such cream should also have a smooth and even texture and should not 
contain more than 0,4 per cent of lactic acid. ^ . 

Such creams when made into butter will reach the standard-mmimmn 
qs points, prescribed in the Commerce Act for superfine butter. Xo penrit] 
is inflicted if such butter during the 12 months subsequent to the gazetta 
of these regulations, grades a minimum of 43 points for flavour. 
Tainted cream (N.® 2) is subdivided into. 

N.o 2 a — Lightly tainted. 

N.o 2 /) — Badly tainted. 

N.o 2 a is'eream affected by food taints, slight biological taints, or d) 

a combination of both. . ^ 1, ^ n-tpi 

N.o 2 i) is a cream affected by advanced biological taints, bu 

has not reached the putrescent stage. ■ 

Clause 13 forbids the use of putrescent cream for making 
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(escribes that it shaU be treated with such substances as , 

eir value as animal food. It may be r^ur^^tS 1 “^ 

A clause which ornterts +1,^ supplier. 


A clause which protects the cream simoHes oM* 
Ijctories to send every month to the Undefsec^etare^of the 
alture a statement of the onautitv 


-VV.+J inuiiLii li) cne under Secretflrv nf ^ 

^agriculture a statement of the anatitif-ir r,( j f^^partnient 

^ of -- w; 


1 jjrucA Av... 

Butter may not be exported without j Tf^ 

[„ be (iilferent from that indicated by the reris£rcd\' 

j. Biay not be exported under that brand A cm+'n P^okage, 

ie supplied to the manufacturer and the Mporter ° sliall 

-gister under the 

A store is defined as^ a place where condensed milk, butter cheese or 
Miganne is stored whether in a cold chamber or otherwise but t 
*de premises used for the sale by retail of suchli^’p^: (t ”u 
la retailer stores butter m quantity on this premises such ttor'e m 
, t be included as a retell sectio.p and therefore would ha;e to be eg sS 
Anyone keeping dairy produce where it • .. ‘^^gisterea. 

keat, bad smeU or the proximity of unclean matter is liaTto apmlty 
,ot exceeding 1 . 20 This applies more particularly to cream and H er 
*h are more sensitive to their surroundings than cheese ^ 

The butter merchants of ^Sydney have decided to store their butter 
ki a cold store dunng the night. 

, - Investlgattons on the Protease of Milk Bacteria. - SimToPELK-zuwmK, i. zot 

ml. 3:, No, .t, pp, 161-170, Munster i. \v., .August 15, k,i(,. ’ 

.i senes of vety careful experiments were carried out on the production 
protease by m, Ik bacteria. The results are discussed and compared h 
.^^obtamed by other investigators, and the following concLions are 

i) Pure fresh milk contains no peptone. 

- -> bacteria do not dissolve casein within a period 

/ aa)s, 1. e, they do not produce protease. ^ 

ribut!d'^tn *'f coagulated milk can only be 

nbuted to the presence of peptonising bacteria 

vocir?tl,?o,rtr“'’” ""’""“““'f ■^"f’^t^ces 

} occurs through the agency of bacteria. 

reai whh tb are converted to peptones 

«a.[s with the temperature up to 440 C 

teria produced by aerobic and anaerobic 

• , oth spnre-fonrung and non spore-forming 

Of eriments the most active aerobic bacteria were 
' ^ P' 0 ‘^*S’os<is (after 18 hours) and 

''ffis (after f b ®"‘’ ‘’-inongst the spore-formers Bac. 

6 hours) and Bac. mesen/ericus vidgalus (after 18 hours). 
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The most active anaerobic bacterium was the spore-forming Paraplect^ 
foetidum (after 24 hours). 

7) The amount of peptone produced and the rate at which it is foj, 
ed vary not only with the different species but often with different strai 
.of the same species (e. g. B. suUilis). 

8) The hydrolysis of casein can take place independently of the o 
gulation of milk, which does not even assist the process. 

9) In the present experiment neither the amount of peptone pj 
dueed nor its rate of production by aerobic bacteria was affected by ti 
presence of other bacteria in the medium. At about 12° C. the activity ( 
protease is always somewhat retarded. Sterilized milk ■ inoculated wit 
pure cultures of various organisms and incubated at i2“ C. already contaije 
peptone after 8 hours with B. pyocyaneus and B.t subtilis and after jm 
thing up to 14 days with B. coli commune, B. prodigiosus, B. paraplectut 
foetidum, B. mesentericus vulgaius or in other words the presence of I 
acidi Imtici in the unsterilized milk had no appreciable effect on the resalti 

U20 - The Supply of Rennet tot Cheese Making in Italy (i).— I. Busisi, c,, fneiajj, 

coagulating fenaents for the cheese factories). — II. Fasceto, G., (Herr to scff), j 
necessary amount ol rennet.) inlr Slazioni spcrimntali agrarieitcUoM, Voi.lfy 
No. I, pp, 10-12 and 13-16. Modena, iyi6. 

In Italy the slaughter of calves weighing less than 400 lbs. is proij 
bited. Consequently the stomachs of calves nourished wholly on milk g 
in other words those beat adapted to the manufacture of rennet are e 
eluded from the market. At the present time, imports of dried stomat 
from European countries have almost ceased and it seems uncertain to 
far it will be possible to obtain the material from elsewhere. Xornial 
45-50 tons of rennet are used annually in the Italian cheese factories an 
of this about one half is imported abroad. Under , these circumstances i 
is essential that Italy should take steps to prevent a shortage of rennet i 
the country. To this end it is suggested: 

1) That the available calves stomachs be more completely extiacta 
and that the use of lambs’ and kids' stomachs be encouraged and developei 
The latter are already employed in the manufacture of « pecorino > cheea 
but only to a very slight extent. 

2) That the preparation of a vegetable rennet from the capM 
the cardoon {Cynara Cardunculm ) be encouraged. This plant grows wi 
in central and southern Italy and might well be cultivated for renn 
production. 

3) That an attempt be made to produce coagulating enzymes fioj 

bacterial cultures. | 

1 22 1 - The Abnormal Composition ol Eat in a Fig, Fed oh Maize. - rif.vei,, in ai d 
fiir UntersucHun^ der Nahrm-is und CmussmiUd, some dor Cebrauchs^e^mldinU, Vol q 
N". 4 pp. 178-181. Munster i W., August 15, 19:6. 

The fat on the carcase of a seven months old pig was found to be qil 
abnormal. It was firm, opaque, almost dead white and chalky whesfel 


(i) See B. Feb. 1916, No. 233. 
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t. Oil being melted out it solidified veiy quickly fomiiig a greyish lard 
tb a smooth even surface which did not show the usmf depression 
the mddle with concentnc rings radiating outwards. The lard was 
rd and cut like paraffin. Its constants were determined and compared 
th those of other fats as follows: pared 


point OC _ 

ting point OC . . _ 

jbility per 100 parts chlarofonn at lyoc. 

raclive indt-x at 40OC 

ractive index of chloroform solution at 17OC 

OTification value 

ctert-Mcisel value 

be viilue 

I per cent . . . ' 


Abnormal 

hid 

Normal hid 

Mutton ‘ 

fat 

Venison 

fat 

46.9 

t 

37 - 2 - 39-8 j 

34.45 

40.05 

56.5 

26.5-28.6 ; 

49.25 

51.50 

80 

100 1 

71 1 

71 

439 

50-6-50.9 ! 

46.85 

- 14.75 

41.9 

‘ 16 .I- 47-5 1 

47.45 

40.55 

159.9 

I 96 “I 98 ; 

196 



2-5 

0.3-0.9 ! 

0.25 ; 



23.6 

46-47 ; 

40 ! 



1.24 1 

traces 

— 

— 


The fat differed so markedly from ordinary lard that it could not be 
jignated as such. It more closely resembled mutton or venison fat The 
iter suggests that the abnormal character of the lard was due to the fact 
it the animal had been fed for a long time on damaged maize \s a rule 
aaize diet causes the production of a soft and oily fat but in the present 
le opposite effects were observed and these can .only be explained on the 
umption that the prolonged feeding with the damaged maize resulted 
grave metaboUc disturbances in the pig and that these interfered with 
I deposition of fat. 

Special Reference to the Production in 

Australasia. — Dalgelys Rmctc, Amud Wool Number, Year XXIV N» i no 16-126 
Sydney, July, i, igi6. ’ • Fi • 

The Xational .Association of Wool Manufactnrers in America has 
lied two tables in which are given the latest figures for the total number 
sheep in the world, and for the world’s production of wool. Tiiey cannot 
course be taken as exact statements for in some ca.ses the figures refer 
pie war periods ; they are merely meant give an approximate idea of 
I situation. The tables are as follows : 

Table I. — Distribution of sheet) in the. imtrU. 


Country 

Year 

Numter 

''iorl* Amciiai: 

~ 

— 

'.■I'iif.'d States Continental. . . 
Hawaii , 

1915 

49 956 000 

forlo Rico 


76719 

Ahska 


6 363 



199 


Total, United States . . 

50 039 281 
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Canada 

Newfoundland . . . 

Mexico 

Centra] America . . 

Cuba • 

British West Indies 
Dutch West Indies. 
Guadeloupe .... 


Som/A America : 
Argentina . . . 

Brazil 

Bolhia . . . 

ChiU 

Colombia . . . 
Urugu.ay . . . 
Falkland Islands 
Other countries 


Europe : 

Austria-Hungary . 

Belgium 

Bulgaria 

Denmark . . . . 
Finland . . . . . 
France ... 
Germany . 

Greece 

Italy 

Netherlands . . . 
Norway ..... 

Portugal 

Roumania .... 
Russia in Europe 

Saxony 

Serbia 

Spain 

Sweden . ... 

Switzerland . . . 

Turkey 

United Kingdom . 
Other countries . 


Asia: » 

British India; 
British provinces 
Native States . . 


1915 

2 038 662 

— 

97 597 

igo2 

3 42 + 435 

— 

124 044 

— 

<i'jh 

— 

27980 

~ 

22 6,13 


II 7 ;i 

^ 757 c6o 

i America . . 

• 5.5 796 350 

igi2 

83 5+5931 

*913 

10 653 000 

,1910* 

I 45+ 720 

1914 

4 602 3i; 

— 

7+6 000 

1908 

26286296 

— 

7 n 000 


407 000 

America . . 

• 128406273 

1910-13 

12337S67 

— 

23572: 

1910 

R 632 38S 


I 319 197 

1 309 000 

1915 

134*53189 

1914 

5 +51 570 

— 

4 000 000 

190S 

11 1629:6 

— 

8j: 000 

— 

I 39 3 coo 

1906 

307797? 

1911 

5 269 493 

19H 

46 381 000 

— 

5S185 

1910 

3 818997 

1913 

16 .(..[1 lO* 

1911 

946000 

1911 

1 60 000 

1910 

21 190 000 

1915 

27 552 1.’6 

— 

20 000 

, Europe . . 

. 18307706,: 

1914 

23 091 9:5 

» 

6 1 09 


Total, India . . 


31 i:oq55 
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Cpylon ' 


91 000 

Cyprus 

1912 

256 000 

[apaa. 


3 357 

pjiilippine I< 5 lands 

1913 

TO^ 000 

pussia in Asia 


34 493 000 

-mrkey in .Asia ..... 


27094 673 

Other couulries 

— 

60 000 


Total, Asia exduding India . . 

62 lOI 035 

Afyica : 

. 


.elgeria 


8 338 023 

Biitisll East AMca. . . . 


6 500 000 

German East Africa . , . 

1913 

6 439 647 

Gitroati West Africa^, . . 

• . . - . . 1912 

499 000 

Madagascar 

1911 

352 

RtKKicsia 


30P 000 

Soudan (Aaglo-Egyptian) , 

i'P 9 

830 000 

'funis 

191- 

767 000 

CiiMKla 

I 9 M 

54i 000 

Cape of Good Hope . . • 

- 


.Viital 

— 


Oraug^ State. . . . 

— 


Transvcial 

19 ^ 

35710843 

Ollier countries 


4 13«335 


Total, Africa - . 

644088.18 

OcW'iiy-: 

Australis 

. ryi 5 

82 oil 606 

Xi;w Zealand 


’1 -liij 52 <i 


Total, Aui^iralasia . . 

. 1064771,32 

OtlifT couiiiries. 


10 000 


Total, Oceania . . 

. 10648713’ 


Total, World . . 



The remarks made in the introduction apply with even more force 
he world's wool production. Reliable statistics are available for the 
ted States, Australasia and British South .\frica. In other countries 
quantities reported the prerdous year are used, and in some cases where 
report of the number of sheep has been nuterially altered, the quan- 
records has been modified accordingly. There is an apparent ano- 
.y ill the iiiaease in the number of Argentine sheep reported and the 
idy ikerease of wool exports, In 1907 the Argentine census reported 
too 000 sheep ; more recent estinuites increase the number of Argen- 
t slieep to d 1 545.931. At the same time the wool exports have decreased 
H17S000 metric tons in 1907-1908 to 120000 in 1913-1914- Ih® 
ml .Issociation puts forward the suggestion that the census report in- 
ided shearing sheep only aud made no account of lambs, _ and that later 
I reports included both sheep and lambs. In the absence of official Ar- 
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gentine returns the sheep figures are presented with this suggestion, 
wool production of the world is given below. 

Tabee II. — Wool production of the world. 

Country - Lbs. of wool 

288 777 00(1 

II 210 OOn 
7 000 000 

Total, North America 306987000 


Ce^xtral America and West Indies 750000 

Soufk America: 

Argentine ' . . 264 500 000 

Brazil 35 obo 000 

Chili i 7 oooo '.)0 

i’eni . • 9 420 /0- 

Falkland Islands . 3 200 000 

Uruguay U32930WJ 

Other countries 5 000 oon 


Total, South America 777 413 707 

Europe: 

Austria-Ungar>’ 41600000 

France 75 000 000 

Greece iSoooooo 

Germany 25 600 ono 

Portugal 10 000 ocK) 

Italy 21 500000 

■Russia in Europe 320 000 ouo 

Spain 52000000 

Turkey and Balkan States 90 500000 

Unite*,! JKingdoin 121200043 

Other countries 30000000 


Total, Europe 803 400 043 


Asia: 

British India 60 00c oou 

China . . . 50 ono 000 

Persia 12 i tCoio 

Rusaa in Asia 60 000 000 

Turkey in Asia 90 ofm 000 

Other countries looou'io 


Xorth Ammea: 

United States. . . . 
British Provinces . . 
Mexico 


Total, Asia 273 


A frica : 

Algeria 33 

British Afrioi 157 ’'” 

Tunis 3 735 ''"^ 

Other countries i3(K)('Oou 


Total, Africa 207 6-so 470 
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Oceania : 

Australia and Tasmania. 
New Zealand 

Other countries . . . . 


569 775 000 

197^66914 

767 841914 
100 000 

Total, Oceania 767 141 914 


Total, World 


Summarising, the various parts of the world in order of production 
as follows : • 


Europe 
America 
Oceania 
.Vsia, . 
iVirica , 


Lbs. of wool 

803 400 043 
785 JSO 707 
767 14I 914 
273 146000 
207 680 470 


Aiistmksian production of wool. - The oversea export of wool during 
; statistical year ended June 30 amounted to i 619239 bales from the 
istralian Commonwealth and 510 656 bales from Xew'zealand, the for 

1 being an increase of 43 571 bales as compared with the preceding 
ison and the latter a decrease of 51 358 bales. These figures do not, 
wever, provide anything like a true index of the state of productioii 
■ the past season, because of the heavy carry-over of 1914-1915 clip 
lols [approximately 20O.000 bales) to the 1915-1916 season wliilc there 
nained unshipped on June 30 about 65000 bales. The actual produc- 
m of wool in Australia for export during the 1915-1916 season can there- 
:c be set down as 1 484 000 bales as compared with i 775 000 bales 
[ 1914-1915. For New Zealand the corresponding figures are 510 656 and 

2 014 respectively. Adding together the Commonwealth and New Zea- 
id figures, a total Australasian production of r 994 656 bales is obtained 
compared with 2 337 014 bales for the previouus season (or a decrease 
,142014 bales). Takii^ the comparison back two seasons, the figures 
ow a falling oflf in production for export of 532.807 bales since 1913-1914. 

The I 994 656 bales produced averaged 3 227 lbs. in weight, so that 
e actual wool output for 1915-1916 was 654 032 880 lbs. The distribu- 
» 0: he output is given in Table III, As .special featured of the season, 
laa be pointed out that America, Italy and Japan purchased large 
uutuies of wool while the United Kingdom only took 41 per cent of 
6 total sales as against 64 per cent the previous year. The financial state- 
cuts of the sales in the different markets were as follows ; 
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Value 

Marfcet . 

Sydney 10 42g 77o 

Meibnume and Geelong 349 984 5632152 

Adelaide' ”5 3U 1 525 972 

2 459 26 527 

Brisbane 3 '* 

Tasmania 3“3 643 

New Zealand . . - 364861 7 7 i 5 9A< 

' «<>? '» 7 « 29903532 

Aveiaj^t price per bale £t6 los lOii(i)- 

The gross revenue as shown above exceeded that of 1914-1915 I 

ten million sterling. • • 

The 1914-1915 clip was characterised by a rise in the proportion . 
crossbred to merino wool and in this connection it is interesting to co 
trast the dips over a period ot 5 years. At Melbourne in 1911-1912, 56 p 
cent of the wool sold consisted of merino, the rest being crossbred, but 
1015-1916 the percentage had been reduced to 48. At Geelong over tl 
sLie period the reduction was smaller i . e . from 51 to 49 ^r cent. Tl 
I ncreasiiig amount of crossbred wool on the market is attnbuted to t 
growth of the frozen meat trade which is gradu^ly causing the pure m 
rino flocks to be replaced by general purpose sheep t. «. sheep which a 
more suitable for the production of mutton though their fleece may n 
be quite so fine as that of the merino. Nevertheless in Queensland t 
merino is still likely to hold its own, as the recent drought there base 
monstrated clearly 'the special hardiness of the Peppin and South Aus'j 
lian types and has made owners less anxious to try expenmenta cross 
with English breeds. With regard to the demand for the two classes 
wool, the war has caused an unprecedented run upon the coarser km 
to supply the army clothing departments. America has on the other liai 

been a keen buyer of the finer types. r . .2 

A comparison of the average weight of fleeces for the last three se 

sons is given below : 

No. of aeeces Average weight 

per bale 

■ 3^7-2 

if)i5-i'>iri -14-31 3--7 

These figures are not altogether a true indication of how the she 
are cutting as the weight of the bales varies and shows a 
come lighter. From the above figures the mean yield per sheep lor iQi 
1916 and 1014=1913 was 7.28 and 7.41 lbs. respecrively. 

The top prices made in any one year on the Australian mar 

;i) CorresiJomline fieurcs lot nju-'OM ww : 2 527 463 tales tor SO'* 

£33 4/5 333 or £13 . IS llli per tale. 
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teen collected in Table IV and show how the figures for iniviqifi com- 
pletely put aU previous records in the shade. Table V indicates the course 
el quotations for the various qualities since 1910 

There is eve^ indication that the clip for the present season will be 
larger than that for 1915-1916. The flocks are everywhere in good condi- 
tion and the owners look forward to a yield of heavy fleeces. 


Table III. 


- Destination of exports of Australasian wool 

/TnT/l.TAT- 


Destination 

1915-1916 

1914-1915 

> 

Na of bales 

Per cent of 
total export 

No. of bales 

[Per cent of 
' total expert 

insdom 

742 178 

41 

983 355 

64 

France 

57345 

3 

58706 


tolgmm anil Netherlenrls 

— 

— 

5 459 


jmiuiy and Austria 

— 


8439 

I 

ilv and switaerlimd 

166916 

10 

68436 

4 

Norwav and Sweden. . . . 

7422 

— 

466 


litcd State and Canada 

564 433 

' 31 ; 

234 896 

15 

paa, China and India 

113611 

6 

81 890 

9 

idl manufactures 

156074 

9 

102 152 

7 

1 

1 807 979 


' 544 799 



TaijIE IV* Top prices made for wool in the Australasian markets 
_ (pence per lb.) 


Crcas>- Hcece Scoured flcccc 


Year 

Merino 

Crossbred 

Merino 

Crossbred 

115-1916 

24 ’4 

23 V) 

44 V* : 

-7 

114-1915 ........ 

iS V, 

iS 

28 

22 

43-1914 

20 

13 

28 

20% 

1UU913 

19 V) 


26 

20 'A 

ill-1912 

18 ‘A 

' 4 ®. 

24 v« 

1 7 V, 

JIC-IQII 

■ 8 V. 

■ 5 ‘. 

24 ‘4 

20 

iCH 9 io 

21 

iS*/, 

25 V. . 

20 l/^ 

)0S-I(JCK| 

19 

> 5*2 

23 ’h 

16 Vh 

)»;-i 9 os 

20 Vs 

*7 V2 

0 - 1 ' 

2/ ,4 

^3 

)06-IQO-: 

18*4 

i 7 Vi 

25 

22 Y2 
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Table V. - Quotations for tops on the Australasian markets ai June_ 30;^ 
{j>eHce per lb.). 


Counts (1) 

1909 

1910 

1911 

1912 

1913 

1915 

mi 

70's (fine quality merino) .... 

nSV. 

29 V! 

28 

27*4 

31*4 

32*4 

46 

Super 6o's (good merino) 

116 Vr 

28 

26 Va 

25*4 

29*4 

30*4 

4 l'/i 

Common 6o's (ortUnary merino) . . 

25 Vi 

27 

25*4 

25 

29 

30 

43 ' 

58's (coarse merino fine comebad: . 

24 

25 ’4 

23*4 

22*4 

26 

26*4 

40 

56's (c b'k fine ib.) ....... 

21 Vr 

23*4 

21*4 

20*/, 

23*4 


36 */, 

50's (fine quality xb.) 

18 V, 

20 */ 

18*4 

17% 

21 '4 

20*4 

33 '/j 

46's (medium quality xb.) .... 

15 

i6% 

15 '4 

iiiVs 

* 7*4 

* 7*4 

28 

44's (rather coarse xb.) 

14 

15% 

14*4 

14 

i 5 */j 

16 *4 

*7 

40's (coarse quality xb.) ..... 

12 2/. 

14 ‘4 

14 V. 

13*4 

16*4 

* 6*4 

26 

36's (X^incoln and l/cicester) . • • 

12 

13*4 

13*4 

13*4 

16 

16*4 

25 


(I) The . count . number rvas originaUy user) to indicate the number of hanks of 560 54 
per lb. of worsted yam. For example ; 

lb. of to’s worsted yarn contained 40 X = moo yds. of worsted 
. 6o’s » - » 60 X 560 = 33600 . 

But in actual pracUce the coimt number represents the fineness ot the fibres rather lb 
the yield ot hanks per lb. In fact the yam may be classed as 6o’s for the thickness of its in 
everJ if it only yiel ded 50 hanks pet lb. on accounl of the lack of length and uniforiiiity inti 
fibres. 


1223 - New and Quick Method ot Determining the Age of Eggs. - Grossfeld, in u 
ketd-ZeituM, Year 30. No" 33. PP- 515-517- Hildesheim, August 18, igrS. 

A new method has been devised for estimating the age of eggs. It 
based on the fact that a new laid egg is heavier than water and that 
gradually loses weight as its age advances. The weight of an average sih 
fresh egg in water is 4.3 gms. and decreases at the rate of 0.6 grn. per wee 
so that after about seven weeks the egg is of exactly the same density 
water and then its weight gradnaUy passes into minus values, as the ei 
reaches advanced stages of preservation. 

By means of a simple areometer, the weight of the egg in water c 
be determined very quickly. The instniment is made by hugershoi 
GUERBER AND CO., Leipzig and consists of a graduated tube with a m 
basket at its base. Having placed the egg in the basket the wh( 
instrument is immersed in the coldest water available and the 
the egg in water as well as its ^e in weeks can be read ofi directly he 
the graduations. The whole operation only takes a few seconds so U 
a large number of eggs can be tested in a short time. 

Though the instrument is calibrated for an egg weighing 54-3 8 " 
and occupjing a volume of 50 *• averse sized egg, t e r 

ings are sufficiently correct for practical purposes with all but very 
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ver>' la]?e eggs. Where however a greater degree of acctaacy is required 
e error due to the size of the egg can be diminated as Mows : the weight 
the egg in water is divided by its weight in air and multiplied by 100 
je resulting figure is about 8 for a new laid egg and decreases at the rate 
I pet week as the age of the egg advances. For example : 

an cj§ weighing a gms. in water and 60 gms. in air would be 8 — = 8 — a a = 

4 and 5 weeks old. ■ 


I'he areometer also affords an easier means of determining the specific 
avity of eggs than by the use of saline solutions. With the figures given 

lOve, 


Specific grav.'ity of = 


wei ght in air 

weight in air — weight in. water 
6o 

60 — 2 


24- A Study of the Preparatioa of Frozen and Dried Eggs. - Pennington m, e., jen- 
KI^^s M. K., Stocking W. A., et al. in United Slates Departmfnt of AL^ricuUvre, BulleUn 
No. 2:4) PP- i’ 99 - Washington, April 28, 1916. 

In Bulletin No. 51 {U. S. Dep. of Agr.) a report has already been made 
the various types of eggs used in the preparation of frozen and dried eggs 
the egg-producing districts of the United States. It was shown that in 
■(let to obtain the best results a certain proportion of eggs should be 
ored as « liquid eggs », i. e. without their shells. A study of the condi; 
oas prevailing in the egg-breaking establishments was next undertaken 
I cooperation with the factories themselves, the residts of which are set 
it in the present paper. The body of the bidletin gives an outline of the 
ork done and the conclusions wSeh should be of general interest to all 
mnected with the industry. In the appendix are given details of the 
speriments which may be of use to managers of factories and to chemists 
id bacteriologists engaged in food investigations. 

This report is based on observations made in establishments scattered 
etween northwestern Iowa and central Kansas, during the seasons 1911 
nd 1912. Tables i and II give a general summary of the results of the 
acteriological and chemicaU examinations of various grades of liquid 
gs in three of the factories (D, E, and F,) The grades of eggs mentioned 
le: 


* whole eggs » 

« mixed eggs » 

« leakers » 

« soft eggs » 

« second grade ^gs « 

1 tanners’ eggs* 


* drip t 


sss eggs merely dq^rived of their shells. 

sa* a product prepared by adding yolks to whole eggs. 

= eggs with shell and inner membrane broken. 

= eggs whose yolk appears whole before the candle but w hich 
breaks \vhen opened. 

=s a product prepared from « drip * and ♦incipient fonns of 
deteriorated-eggs. 

= is a product made from the rejects of the candling and 
breaking rooms excluding e^ with a totl odour. It is used 
for tanning le:ilber. 

» is the Itquiil egg, mostly white, which collects in the bottom 
of the breaking tray. 
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Table I. — Bacterial counts on liquid eg^s. 



No. ! 

j 

Samples with ! 

No. of organisms per gm. 

Description of sample 

i 

of i 

samples | 

IxuHeria • 
per gm. 

Average | 

1 

Minimum 

; Maxiiayj, 

Whites 

39 

per cent 

2.6 

350 000 

j 

100 

' 500 00( 

Yolks 

54 

5-6 

530000 

zoo 

1 

7 .^oooo( 

Whole eggs 

47 

21.3 

2 700 000 

340 000 

IlOCOCOf 

Mixed eggs from D house. 

j 46 

0 

I 000 000 

5 ’°°! 330009 

a » » F ' 

1 

8.3 

I 700 000 

4 ;oooo; (,Sooo9 

Leaking eggs 

j 53 

5-9 

I 300 OdD 

5OOI 60OOOQI 

Soft eggs 

i ‘3 

46.1 

20 000 000 

1 130000 

; Sooooooi 

Second-giadc eggs. . . . 

I '4 

92.8 

35 000 000 

j 4 200 000 

92 no 09 

Tanners’ eggs 

1 

100 

76 000 000 

“J 

0 

0 

0 

0 

0 

0 

s 

0 

0 

0 

'O 

r 


Table II. - Chemical tests on liquid eggs. 


{ i Amiooobca] nltrog&n 

i No. I Percentage 

Description ' of Per 100 parts wet weight : Per 100 parts dry weight of moisture 

of sample sani- ; ^ 1 j ''Ave~'" 

Average' Min. i Max. Average, Min. I Max. j : .Miu. Max, 


Whites 


>3 1 

0.0004 

0.0002; 

Yolks 


23 i 

0.0032 

0.0024 

Sugared yolks. . . 

[ 

7 1 

0.0030 

0.0028 

Whole eggs . . . . 
Mixed eggs from 

D ' 

43 ; 

0.00:1' 

0.0016 

house 

Mixed eggs from 

F ^ 

34 1 

1 

1 0.0020 

1 ; 

0.0014 

house 


10 I 

, 0.0023 

0.0017- 

Leaking eggs . . . 

• 1 

37 

j 0.0020' 

0.0013; 

Soft eggs j 

Sccond-gradeeggsand ! 

■■ 

1 0.0023 

o.ooi 8 ^ 

drippings . . . . 


M 

1 0,0024. 

0.0008: 

Tanners’ eggs . . , 


1 9 

1 0.0041; 

0.0021 


o.ooo6i 

0.0031 

0.0016 

i 

0.0049 1 

87.37 

86,96 

SS,j 

0.0045; 

0.0076 

0.0054 

0.0103; 

57,88 

.13,61 

64,111 

000331 

0.0063 

0.0058 

0.0067, 

51.1: 

49,69 


0.0024! 

0.0074 

0.0054 

0.0087! 

72-33 

70.:3 

Jf.ll 

i 

0.00251 

0.0067 

0.0046 

0.0082; 

68.88 

61.35 

n 

i 

0.00271 

0.0071 

0.0053 

0.0082 

68,06 

67.00 

70.81 

aoo28i 

0.0065 

0.0047 

aoo8o; 

65,63 

64.1; 

7 ’, Si 

0.003 1 1 

0.0080 

0.0066 

0.0098! 

7 i .:4 

67.04 

r-i 

0.0040I 

o.c#oE 

0.0052 

0.0182 j 

76.20 

?i -79 


aoo69| 

0.0133 

010074 

0.02iq 

69.96 

6j.ofi 

71J 


The average number of bacteria per gm. in the whites was 3jo,wi 
in the yolk 530 000 and in the whole and mixed eggs 1 800 000. The averag 
amount of ammoniacal nitrogen was 0.0031 per cent of the dr) mattf 
in the whites, 0.0076 per cent in the yolks and 0.0074 per cent in the * 
eggs. A comparison of these results shows that the average count 0 
whites is about half that of the yolks and that the latter contained it 
proximately one third as many bacteria as the whole and nuxe ea 
The antiseptic action of the white may explain its lower bacterial con 
as compared with that of the yolks, whole eggs and mixed eggs. 
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that the presence of soft eggs in the whole and mixed eggs offers also 
explanation of their higher bacterial content ^ 

It isrinteresting to note that the average oonnt of the product prepared 
leaking eggs is not different from that of whole and mixrf eces 
e average count of the former was 1.300.000 and for the latter i 800 ooo' 
e amount of chemical decomposition was no greater in ii.n i 1 . 
in the whole and mixed eggs. ^ eggs 

The product prepared from soft eggs graded as fit for food purposes 
.tamed decidedly more bactena than the whole or mixed egg bm the 
nunts of ammoniacal nitrogen in the two were not so very far apart 
e average number of organisms in the soft eggs numbered 20 goo 000 
gram, as compared with i 800 000 in the whole and mixed egg ^h rZ 
percentage of loost^y bound nitrogen averaced o oo8n in it i 
iLoTt in the latter. The bacterium theX^jterrn^t p^ 
s„fficie„t numbers or for a snffident length of tinf to affect a d com! 
rtion of th egg material. On the other hand the second grade fro “n 
^prepared from ..beginning sours ». {i. e. eggs with light-green whites 
ithe tanners eggs were not only heavily infected but wme decomposed 
e average number of bactena in the former was 35000000 per gm 
im the latter 76 000000^ The amount of ammoniacal nitrogen was 
loh per cent m the second-grade egg and 0.0133 in the tannem’ els 
I comparative data, together with the practical observations of the 
,s used m the former product, show very concl.isivelv that second-grade 
incd or dned eggs arc unfit for food purposes. ' ^ 

.Is the houses under obsen'ation during 1912 were three of the largest 
duceis of canned and dned eggs in the United States, it is instructiv 
lomparc the quality of their output as indicated bv its bacterial content 
h that offered for sale foe food during the two years previous to the 
estigation. STILES and hates {Bureau ol Chemistry U S Dei> ot 
'■ found in a study of 312 samples of' frozen egg 

ected from different sources during the years 1909 to 1911 inclusive 
1 5.1.3 per cent contained over ro 000 000 bacteria per gram Of 216 
ijles of liquid eggs obtained from the coo]ier.iting houses during this 
estigation in igi2, only 1.4 per cent were found to contain over 10 000 000 
giam. The maximum count in the three houses in 1912 was ii 000 000 
gram, nbile the maximum found by Stiles and Bates was 1 180 000 000 
The difference in the bactenal count of the samples of dried eggs was 
a s as marked. Stiles and Bates found that 83.3 per cefo of the samples 
ased on the open market contained over 10 000 000 per gram Only 
per cent of 46 samples taken in E house contained over this number 
at m t house 55.3 per cent of the samples were in excess of 10 000 000 
■ maximum number per gram found in the samples of dried eggs taken 
J 2 was 20 000 000 for E house and 200 000 000 for F- Rouse, and in 
ampies collected between igogandigiibyStilesandBatesgiooooooo 

noun in the case of F house that the raw material was of good qua- 
nat the bacteria increased during desiccation. 

« samples studied by Stiles and Bates represented not only frozen 
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and dried eggs piepaied from good eggs by the best methods known j 
the time, but also products made from unfit raw material. Ihese conpj 
rative data speak well for the quality of the product prepared by the jj, 
methods in the three houses under investigation. 


CONCLUSIONS. 

1) Eggs commonly used for breaking stock by reputable firms aj 
small and oversized eggs, dirty and cracked eggs, and shrunken eggs 

2) In order to check deterioration, the eggs should be held in 
surroundings before and during the process of candling, breaking, ajj 
mixing preparatory to freezing or drying. The t^perature of the ston 
room should not be higher than o® to lOC., that of the candling room m 
to I3'’C., that of the breaking room 15“ to i8“C. 

3) All eggs, even during the spring months, should be candled pj 
vious to breaking. 

4) In order to insure well candled eggs going to the breaking rooi 
the system of candling should be such that the work of the in^vidit 
candlers is checked. 

5) In order to prevent waste, the eggs difficult to grade should h 
set aside by the regular candlers to be recandled by an expert. 

6) All eggs used in the preparation of frozen and dried eggs shoulj 
be graded out of the shell as well as by the candle, because certain head 
infected eggs, such as sour eggs and eggs with green whites, can only “ 
detected when broken. 

7) In order to insure a good product, bacterial cleanliness and ca: 
ful grading must be obtained during the process of preparation. 

8) The fingers of the breakers should be kept dry and clean. 

9) In order to prevent waste and to insure good grading, not im 
than three eggs should be broken into a cup before emptying. 

10) Good eggs should not be saved when a bad egg has been brot 
into a cup with them. 

11) White and yolk are contaminated less by the mechanical th; 
the shell method of separation. Only clean eggs should be separated 1 
the latter process. 

12) The percentage of « rots » rejected on candling and the numb 
of organisms in the liquid egg increase as the season advances. 

13) Canned eggs with the majority of samples having count; 

less than 5 000 ooo bacteria per gram, and with lOO 000 B. mli or less ( 
be prepared in the producing section from regular breaking stock, prow 
strict cleanliness and careful grading have bc*n observed. The ammonia' 
nitrogen will very seldom be over 0.0087 of dry matter. 

14) A second-grade frozen product prepared from eggs showi 
incipient decomposition to the senses, such as « beginning sours » and ef 
with green whites are not only heavily infected but chemically decompos* 
These eggs are unfit for food purposes. 
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[5) Onlytwo grades of canned eggs shonld be prepared when grading 
it of the shell, namely, food egg and tanners' egg. 

Le.aking eggs handled on special trays between candling and 
jg room and graded carefully are as fit for breakii^ as regular 

ug stock, u 

jj) Tanners' egg contains markedly larger numbers of bacteria 
jget amounts of ammoniacal nitrogen than does food e^. 
jgj The control of the supply of air to drying belts to prevent sa- 
jB from the liquid egg is an important factor in preventing multi- 
pa of bacteria in the product during the process of desiccation. 

,qj The amount of ammoniacal nitrogen in desiccated egg is not 
le index to the quality of the raw material from which it is prepared, 

. this substance is volatilized unevenly during the process of de- 
n. * 

!0) The following ^s should be discarded during grading : Black, 
jiixed and sour « rots », eggs with green whites, eggs with stuck 
musty eggs, mouldy eggs, « blood rings », eggs containing diffuse 
aud eggs with abnormal odour. 
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diseases not due to parasites 

OR OF UNKNOWN ORIGIN. 


1225- Mottle-Leaf of Citrus Trees in Relation to Soil Conditions.— 

J. C. A., and J. W.,ln journal oj AgtituUaral Rtstarth, Vo!. VI, Xo nj, pp 

739, FI. XCVII. Washington, D. C., 1916. 

Mottle-leaf of Citrus trees is characterised by the disappearanc 
the chlorophyll from parts of the leaf beginning at the points whicli 
furthest away from the mid-rib and the larger veins. As the altera 
progresses the yellowish spots increase in size, and finally unite, untO 
only remaining chlorophyll is confined to narrow areas along the v 
In advanced stages there is a marked decrease in the size, quality 
yield of the fruit. No organism has as yet proved to be associated 
this condition, but it is generally stated that the nematode Tylml 
semipenetrans Cobb (1) is widely distributed in districts infected 
mottle-lead. 

Mottle-leaf is found in most Citrus fruit plantations in Califo 
but it is more prevalent in some districts than in others. All the C 
fruits grown in California are affected, including the Washington .\i 
Thompson Improved Navel, and Valencia orange, grapefruit, tan; 
and lemon. 

Other conditions being equal, the buds grafted on to C. mm 
are more susceptible than those grafted on to C. sinensis ,’ in a 1 
grove of Washington Navel and Valencia oranges both varietiffi 
equally attacked. 

Orchards manured with organic substances, such as stable m 
or clover crops, usually did better than those treated with chemical 
lisers. In the latter case the changes induced are always more exti 
than when nitrate of soda alone is employed. 

The ejxpeiiments in question indicate that the origin of the d 
must be sought in the conditions of growth and more especially 1 


(£ 


(i) See S. July 1915. No- 77 ^- 
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ujical ccmposition of th? soil. The conclusions are based upon a field 
[ [aboratoiy study of 130 orange groves and 45 lemon groves mainly 
jjtea in Riverside and San Bernardino Counties, California. The per- 
of mottled leaves was determined by examining 10 to 12 typical 
ES in each grove. A soil sample 3 feet in depth was taken near each tree, 
,[i foot sample being kept separately. These samples were analysed, 
’ ranus, organic carbon, mineral carbonates, bicarbonates and total 
The most striking results are shown in Tables I and II. 

[lie moisture equivalent is a measure of the moisture retentiveness 
soil, and is numerically equal to the percentage of moistiue which 
eii soil is able to retain in opposition to a centrifugal force 1000 
that of gravity. The finer the soil particles the greater is the 
me equivalent. 

[lie following facts can be gleaned from tables I and II : 


Taeie I. — Analysis of orange grove soils, grouped according 
fercentuge of mottled leaves, each group containing about 20 groves. 


— 

Percentage of — [ 


Ratio of — 



lotfJ lOrgank 
®““* nitrog:en| carbon 

1 

Mineral Wnerai 
carbon- 1 bicar- | 
ates j bonates j 

Humus 

to 

lime 

Carbon Nitrogen Nitrc^eni equiva- 
to to to j , 

humus humus carbon 1 

Mottled 

leaves 

>.119 

! 

0.036 1 0.237 

! 

0.069 1 0.023 

1.72 

2.50 

0.303 

0.152 • 

i *-3 

88 


0 036 0.256 

0.066 0.024 

2'5 

’■51 

0.254 

0.14I ' 

12.4 

64 

0.170 

0,039 0.254 

0.093 1 0.026 


1.67 

0.229 

0.154, 

11,6 

43 

u6s 

0,039 , 0,255 

0.080 j 0.027 

2.06 

1.65 

0.237 

0 t 53 ; 

12.6 

19 

“■*44 

0,039 0,261 

0.068 0.020 

3-59 

1-93 

0.159 

0.149 ^ 

n.g 

8 

0.204 

0.038 0.263 

0.079 j 0.028 

2.58 

1.78 

0.1S6 

0.144, 

12.8 

I 


Table II. - Analyses of lemon grove soils, grouped according 
to percentage of mottled leaves, each group including 8 groves. 


Pfici“ntage of — 

■ ■' ■! 


Ratio of — 

Moisture 


[.« .-J" 

Ditrf^n carbon 1 

Mineral Uumus 
bicar- to 

bemates lime 

Carbon .Nitrogen Nitt(^en equit^a- 
to ; to i to ; 
humus humus carboo 1 

leaves 

0.066 0,036 

0.241 

0.062 

0.023 

1.06 

2.74, 0 . 545 ; 0.149 

•10. 1 

92 

o.oSi 0.033 

0.258 

0.050 

0.024 

1.64 

3.18 ; 0.407 ; 0 128 

10.6 

S7 

0,087 0.037 

0.265 

0.073 

0.029 

t.19 

3.05 0.4251 0.139 

1 1.8 

82 

0.072 0.033 

0.237 

0,097 

0.029 

0.74 

3.29 ; 0 458 : 0.139 

II.O 

76 

0.070 0,033 

0253 

0.089 

0.029 

0.79 

3.61 0.471 ; 0.126 

II. s 

58 
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The Tesults of the soil analyses show that in the case of the oi„ 
there is a marked inverse correlation between the humiw content of 
soil and the percentage of mottling, the latter tends to diminish as the hn 
content increases. A statistical study of the data shows that 50 ^ 

of the cases of mottling can be accounted for by the low humus coa 
of the soil. The humus content of the lemon soils studied averages 
than o.i per cent, an amount which is too small to produce a not 
growth, and which is nearly always associated with mottling. 

No correlation was found between the proportion of minerai carboj 
in the soil and mottling ; it was noticed that in lemons the mottlinj 
creased slightly as the mineral carbonates increased, but the change;, 
so slight that it cannot really be considered as a case of correlation I, 
the soils examined the lime content is low, and its apphcation in ] 
quantities benefits lemon trees more than orange trees, more espec 
when the soil is rich in humus. 

There is no relation between the total nitrogen and mottle-leaf ei 
in oranges or in lemons. The greater the proportion of organic carbon 
with regard to the humus, the more the leaves of the tree are attad 
and in the same way, the more proportion of humus is raised the n 
the disease is checked. This does not prove that humus is the organic! 
stance best fitted to give rise to the development of healthy and nor 
leaves, but it shows that in a soil which is able to convert organic ma 
into humus, the organic matter, during the proce,ss of decomposit 
passes througli stages when it is very readily absorbed by the plant ro 
Addition of organic substances which can readily be assimilated to 
soil is therefore suggested as a new means of checking the attacks of 1 
tie-leaf. 


DISEA.SES DUE TO FUNGI, 

BACTERIA AND OTHER DOWER PUNTS. 

1226 - Climatic Conditions as related to Cercospora beiicola. — pool, v w,, 

Me K.ay, ^f. B., in Journal of A iricuUural Research, vol, VI, n. i, pp. 21-60, tig. 

PI. Wnshini'toii, P. C., 1916. 

Experimental work on the subject in hand leads to the follow 
conclusion: 

i) The life of the fungus Cercospora beticola wintering in sugar ! 
top material varies according to the environment. When exposed to ( 
door conditions the conidia die in one to four months; but wlieu kept 
they live as long as eight months. The sclerotia like bodies, which are m 
or less embedded in the tissues of the host, are more resistant than the 
nidia, living through the winter when slightly protected, for exami 
in the interior of a pile of si^ar-beet tops or buried in the ground at a dej 
of I to 5 inches, and become a source of infection for the succeeding ci 
Notwithstanding the difference in temperature and soil moisture cm 
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00 similar results were obtained from wintering experiments at Eookv 
ijjd, Colorado and Madison, Wisconsin. ^ 

2) Climatic conations and the development of the leaf spot can only 
( correlated when all records are taken at the same relative positions 

j shown by comparison of the Weather Bureau records and the records 
iljen among the plants and 5 feet above the field. 

3) The maximum temperature early in the season is much liigher 
jjrthe ground than it is 5 feet above, but the difference diminishes a.s 
je season advances. 

Throughout the season the maximuni humidity was higher among 
,e leaves than 5 feet above the field. Early in the season while the plants 
ere small the humidity remained above 60 longer each day at 5 feet above 
le field than among the plants near the ground; but after the plants 
Stained a good size this condition was reversed. Because of this difference 
jly records collected among the leaves should be considered in correla- 
rg climatic conditions and conidial production and infection. 

5) The effect of rainfall and irrigation on the increase of relative 
Biiidity and its duration is apparently much the same. 

6) Thermal tests with artificial cultures showed that: 

a) exposure to constant temperatures of 35“ and 36° C. is fatal to 
the growth of the fungus; 

b) growth occurred when cultures after exposure for 3 days to 
ler of these temperatures, were changed to 30.(i'>, and also when they 
■e held at either for 8 hours and then at 20“ for 16 hours; 

c) a temperature of 40 - 5 '' was fatal in all combinations tested, 

7) Temperature and relative hmnidity influence the production 
conidia and infection in much the same way. A temperature of 80° to 
F., with a night minimum preferably not below 6o<>, is most favour- 
e to conidial production, while it is checked by a temperature of 100° 
sore, and is greatly checked by a range from below 50" to 8o«. A movimim, 
iiidity ranging above 60 for not less than 15 to 18 hours each day in- 
;cs a good growth of the fungus.' 

8) Because of the greater degree of moisture on the lower than on 
npper side of the leaf the conidia are generally more abundant on the 
B surface of the spots, but because of the action of rain and wind they 
appear more rapidly from the upper surface. 

7 ■ The Susceptibility of Phaseolas vulgaris to Haricot Rust {Uromyces hesistakt 

sppendiculatUS) (i), — Jukdi, E., in Zeitschrijt fur P/lanzmkrankheilen,\’ol 26, PLANTS 
Sos, 6 7, pp. 37.t-j75, Stuttgart, Sept. 16, 1916. 

In 1915 the writer cultivated 5 varieties of Phaseolus vulgaris (Ohne 
Kheu, Elaue Speck, Sans Viacre, Phanomen, Klosterfrauen). The three 
i were grown in one field, and the other two together '^th the first 
in a second field. 

Tlie second field, 98 yards long by 27 yards wide, was dirided into three 


{Ed.]. 


19 See B. .August 1916, n. 933. 
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equal parts, the first being planted with Phanomen, the second 
Klosterfrauen and the third with Ohne Gleichen. By September 15, 
the writer had been able to prove that Phanomen was very severely 
ed by rust, while Klosterfrauen on the next plot was attacked very sligjjt]. 
The third plot planted with Ohne Gleichen behaved exactly like the Juj 

The first field planted with the three first mentioned varieties wjj 
attacked fairly severely all over. 

1228 -The Resistance of Lucerne to Pseudopeziza Medieaginis in hruini. 
Attributed to the Use of Nitragin. — See No. 1 180 of this Bulletin. ™ 

1220 - Diseases and Insect Pests which Attack Rice in Java. — kdigeks, a t i 

b., IJ 

Tcysmanma, Year 27, No. 0 , pp 3*3-342. Batavia, 1916. 

Rice in Java is very considerably damaged bt diseases and enemies 
of one sort or another. For the last four years the total loss of plantations 
wa s estmated at an average of 242 172 acres. In addition there is a coinii 
detable loss due to the decreased productivity when the rice is attacked t 
insects. In iqi2 complete failure of the crop was caused in several par 
of the island by insects. The monetary loss was estimated at aboi 
L. 200 000. 

Although most of the diseases and pests have been fully investigate 
the relation.s that exi.st between the methods of cultivation and the attacl 
of the pests still require further study so that means of suppressing the latti 
can be discovered. 

Most of the miscliief is done by insects; fungal diseases are not ( 
of any great importance. Diseases due to climate or to soil conditions sock 
times play quite a large part. 

The following pests are mentioned; i) « Omo Mentek », root rot cause 
by shortcomings of the soil; to combat this disease improvement of the so 
by cultivation should be aimed at; above everything stagnant water shoul 
be avoided, as it encourages de-oxidation of the soil; 2) «0mo Djenoei 
caused by Tilktia horrida, oidy once seen in Java without doing mud 
harm; 3) « Djamoer Parah », caused by Ustilaginoidea virens', the cases ob 
served are rare and the losses inconsiderable: 4) blotches on the leave 
are caused by Xapidadiiim, Hdminihosporium and Pirkularia spp.; ii 
remains to be proved whether the attacks of these fungi can result in a to 
tal loss of the plant; 5) Sderotinm Roljm which sometimes leads to the loa 
of several leaves; 6) « Omo Wereng », caused by the CicadelHdae or by th 
Ddphacinae, which can result in serious losses; the insects attack the flowd 
ing .stems which in consequence produce no caryopsis; 7) « Omo Walau 
sangit 1), caused by Leptocorisa acuta; this insect attacks the young gram 
and sucks out their contents; the loss can be considerable; 8) « Omo Lea 
bing », caused, by Antestis hislrio {Pei^atomidae) or by Nezara tiriU 
N. griseipennis and Podops vermkulalus; these insects by attacking tl 
stems prevent the ripening of the caryopsis; q) « Omo Soendep », can* 
by Schoenobius hipundijer or by Scirpophaga sericea, Sesmia nkt* 
or Chilo sp., ail these insects make their way into the flowering steffl 
where the larvae bring about a total loss; «Orao Soendep » is one of tl 
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,st eiiemies of nee cultivation in Java; 10) «Omo Poetih. caused bv 
.,„phnk stagnahs or Cnaphalocroas jolinalis, these insects attack the 
,es which they feed upon; to destroy them it is only necessary to flood 
^riee plantations; ii) several other insects such as Cnphis JpuncX 
* secuns, Mdmths leda and some of the Hesperidae, which also feed 
the leaves and at times do a good deal of damage; 12) Tinea sp which 
.lead to senous ^^es -n stored rice; 13) Cecidmyia^. and another 
jteraii hitherto umdentified which sometimes attack the nurseries- lal 
,„drit oryzae vihich attacks shelled rice; 15) among the mammals are 
5 which can do a great deal of harm in the plantations, and birds also 
ccially Muma orysivora which is a perpetual source of danger necessi- 
ing a continuous watch being kept in the plantations when thev are drv 
that the intruders mey be driven off. ' ’ 


iim. 


on the Reappearance of Mildew (Phytophthora infestans) in the Haulm 
the Potato. Eriksson, J., m Compia remius Mdomadams da Scanca de I'Aca- 
ii daScimees, Vol, 163, Xo. 4, pp. jy-ion, Paris, uni. 


of the 


the writer has drawn the following conclusions from his further in- 
itigations of Phylophlhora inlestam: 

1) In the field the disease does not appear until 3 or 4 months after 
: tubers arc planted. In Sweden the first attack varies from the middle 
July to the end of September according to the weather 

2) In the first outbreak of the disease which comes at the end of 
I summer the leaves are seen to have large, distinct, black patches espe- 
lly the more vigorous ones which spring from the base of the plant 
the same time the lower surfaces are covcreil with a fine greyish dust’ 
the end of 2 or 3 days the black patches begin to invade the tubers’ 
,mp and misty weather encourages the growth of the fungus. 

3} W here the tubers are planted in frames in January the first tra- 
1 01 the disease appear in the middle of April when the stems and leaves 
: fully developed. The tubers are at this time as well developed as are 
)se of field grown potatoes at the. end of the summer. 

4) After the early appearance of the fungus in the tubers in hot- 
isthe stems and the petioles are invaded and take on a greyish colour, 
e petioles often become thread-like but the blades remain green without 
iwing any sign of the disease, 

5) On the first day several rones can be distinguished in the dis- 
ri patches. Starting from the middle and radiating outwards there are: 
a dark brorni region verging upon black; b] a velvetv grey region; c) a 
le yellow region free from rust; rf) a region of healthy dark green which 
> about 10 mm. away from b. 


b) In the dark green Tegion and in the adjoining pale green part the 
h are normal, with nuclei, chlorophyll grains eta'Only the cytoplasm 
me cell differs from normal cytoplasm. 

W itli the help of powerful magnification the presence of black spots 
e plasma between the chlorophyll grains has been shown. No other 
w of the mycelium has been discovert either in the cells or in the ad- 

spaces. 
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7) In the primary phases the structure of the cytoplasm. of 
undergoes changes. The grains of chlorophyll are on the verge of disij 
tegration (chlorophyll disintegration phase) and at the same time thepijj 

ma Itself the structure of the cytoplasm alte, 
the chlorophyll grains are broken down, the whole nuss of plasma see® 
lo be more granular and contains numbers of -cleoh (4 ^<1 6 (nucfe^ 
phase). As a result of the disintegration of the chlorophyll the kaies t® 

nl This phase is followed by another in which greater changes co® 
about. The plasnuc grannies gather together in certmn parts of the cel 
especiallv in the palisade tissue of the parenchyma. The plasmic nm,\ 
ten lies within them. Sometimes the collection of granules is found in tl 
middle or it may lie towards the wall nearest to the epidemus. The miclen 
are replaced by cytoplasmic granules of irregular shapes (matuiatio, 

The plasma within the diseased cell from the very begimin, 
is of two kinds: there is the plasma of the host and that of the fmigns, The 
nrrintimately mingled and form a symbiotic association which, inhent# 
ron^ spreads from cell to cell. The writer speaks of tji 

plasmatic association as . mycoplasma ». At a certain stage in the de 
wlopmentof the nurse-plant a struggle begins between the two, wkl 

ends y]^^*®^/"[j^^\hrpirsmic body leaves the cell and penetratd 
into the ntercellular spaces where it begins to form the mycelium, Tj 
Jasma botes through the cell wall where the granules are specially thd 

(mycehal mass becomes filamentous, the filaments being eW 

simple or brarhed. according to the sue and shape of the mtercr^^dj 
Cce If the plasmic mass makes its escape at the outer end of a pata 
cS Tt becomes a fine thread which gets in between the epideiniis andt 
Ss below. At the inner end one often sees a larp vesicle entirely orpd 
Iv empty its contents having been discharged into the filament 

S The development of the mycelium seems to proceed m two d 
lectionslome remain thin and show separate nucleoli Some of these br^ 
ofi from the filament as separate stmetrues and Jve °p . J j 

13) Fertilisation occurs between the rffe anthendia and 

giving rise to, an oospore. The ops^res appear '3 p,td 

twos and threes in the disorgamsed ceUulai of t 

They are spherical, 20 p to 38 pm diameter. 

14) The oospores can germinate as soon as they at 
are in no sense resting spores to insme the ™al of 
the winter, but true summer spores whose hfe has a very 
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15) Having reached the inner opening of a stomate the oospores 
pelop giving nse to two or three fine branches which emerge by the sto 
jte. As soon as these filaments are formed they can produce a terminal 
,re, ovoid or lemon-shaped, which can also develop into a longer filament 
Hi branches. Then the comdia are borne on the ends of the branches fter- 
oal spores) or in little swellings of the filament (lateral spores) 

16) The fii;st comdiB germinate as do the sporangia. Their contents 
.differentia ed into 8 distinct zoospores wliich are freed through an onening 
the apex of the sporangiuin; they can begin their development as soon 
they are formed. The whole evolution, from the disintegration of the 
lorophyll grains of the cell host to the time when the zoospores are li- 
fted, IS probably accomplished in one day. The fungus is propagated 
er this stage by th^ zoospores. 


;,-The Disuse of Potatoes known as “Leak”, caused hy RhJzopus nigri- 
ms and Pythlum de flaryaoum. -iuitons, i,. .y , i„ 

Vol. VI, No' 17 , pp. 6s--6i0, Fg. I, ri. xc. Woshington, D. c., loiC. 

The tuber-rot of potatoes known ns potato « leak » is a disease of 
npiderable importance in the delta region of San Joaquin River in Ca- 
irnia, where potatoes are cultivated on a very large scale. As a rule the 
ease appears soon after harvesting, in the hot weather, in warehouses 
d during transport and it often ruins whole shipments, b’o exact data 
aid be collected as to the losses but in 1915 for an area of 40a oou acres 
e loss probably lay between £. 10 410 and £. 31 250. 

The first sign of the disease is the appearance of a small brown disco- 
:ation around a wound of some kind, such as is ea.sily made with a hoc. 
more advanced stages the entire surface of the potato is discoloured^ 
; tissues soften and shrivel; if tubers in this condition are crushed a 
wnish watery liquid oozes out. 

.ythougli Rhiz^us nigricans Ehren. can produce a tuber-rot similar 
that occuring in leak, this fungus has not been isolated in field experi- 
ints from tubers affected with leak. In numerous cases Pylhium de 
'.nmim Hesse has been isolated and must be regarded as the mo,st common 
edfic cause of the disease; inoculation experiments have given positive 
jults. The mi'celium is irregularly branched, with comdia borne either 
finally or intercalarly, they are spherical with an average diameter 
22 p. They germinate as soon as they are placed in water at the ordinary 
im temperature. The oogonia are spherical and varv from 15 to 25 p 
hiametcr. The antheridia either occur on the same filament with the 06- 
oia or on an adjacent filament. The oospores are smooth, spherical 
d thick-walled, with an average diameter of 16 41. 

Pythium de Baryanutn is common throughout the delta region of 
2 San Joaquin River, and if infected soil is placedincont act with wound- 
hibers they are readily infected with the disease. As a great many of 
iniMics are probably inflicted with the hoe when the potatoes are dug, 
care in digging is recommended, and a careful sorting out of all the 
iiKlfd tubers. 
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12^2- Fusnrium oxysportrm and F. iricothecioides In their Relaiiont 
Tuber-rot in Potatoes. — G. K, K., in The Rotmical Gazette, Vol. I,xn 
pp. 169-209,, Fg. 1-13. CWcago, m., Scptenibcr 1916. 

Fusarium oxysporum Wilcox and Link is identical with F. 
thecioides Woll. ” 

Tuber-rot and decay of the whole plant are produced by K. oxysporui 
in the same way as by F. trichoihecioides. The withering of the haul 
is due to the destruction of the roots, and the blocking of the xyleni ele 
ments in the stem; in mild cases the disease is characterised by such sym 
.toms as discolouration and drooping of the leaves and by the appearajo 
of aerial tubers. 

In the conditions that one meets with in the field and in stores f 
oxysporum seems to be more definitely the cause of decay than is F /„■ 
chothecioides, while the latter appears to be responsible fof rot in tlie tubers 
The optimum and maximum temperatures for F. oxysporum are hiuhei 
than those for F. tricholhemides which develops well from 8“ to io° d 
These facts can in part explain the different efiects of the two fungi d 
oxysporum increases and spreads more rapidly than F. trichothecioUil 
a circumstance which can be cotrelated with the greater need for oxygj 
shown by F. oxysporum, and which explains why the fungus invades tli 
xyleni elements. 

The two species both possess marked powers of utilising organic mat 
ter of all kinds in their metabolism. F. oxysporum has this faculty intb 
greater degree and can make use of more varied substances than can 3 
trichoihecioides, but the destruction of the organic matter is not so completi 

The growth in F. oxysporum is less readily arrested than is the ca] 
in F. trickothecioides. Sofanine is not toxic to either species, although] 
the case of F. trichoihecioides it seems to check the growth. f '• 

1235 - (Jrophlyctis Alfaltae on Lucerne (“tumeurs marbrees”) in FrauM, 

ARN’.^UD, G., in I'Hirnal -i’.-l iriculture l)ratiijui\ Year 8o, N. S., Vol. 29, X, 17, p]), 291.: 
fiff, 5S. Paris, 1916. 

The Station of Pfant Pathotogy in Paris received specimens of lucei 
from Vilieprenx (Seine-et-Oise) which were attacked by Vrophhdh : 
jaliae at the base of the stems. 

The soil of the fields from wliich the specimens were taken was d 
and permeable and cuing fo the lack of water was not really suital 
for lucerne. The dist,.ie had developed irregularly. To check the disea 
it is best to plough up the lucerne in infected fields and replace it by sod 
other crop. 

-Stilbella Heveaeani VstuHna zoMfa, Pests on Rubber in Suicato, 
Vrien's, J. G. C.,iu Xi oLedeclinxrn van den Adiiiseur der A. I'. R. 0 . .S., Xo, 5, pn 
Medan, 1916. 

The mycelium of Stilbdla Hmae spreads out into fine wliite thra 
over the young shoots and loaves of the rubber tree. Soon the leaves ohi 
have been attacked lose their colour and die, and are left hanging on 
the branches by threads of the mycelium. 

The writer has been able to show that the disease can be stamped o 
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b, gathering together and burning the infected stalks and leaves. The 
damage caused by the disease is comparatively insignificant 
111 the same paper there are renorts of tmo <.<.0 * t n < b 
„„ ntbber at Deli (Sumatra), ^ ^ 

In the Federated Malay States this fungus does a great deal of harm 

i„ nibber plantations as sharples has f arm 

tbe a-ood having effected its entrance by means of the hole Lde by m n 
i.g insects or by other wounds. TMs disease is probably very cor^LZs 
As a means of prevention the writer advocate., the rLovIl of iTad 
1 shelter insect pests from the “ 


AS a means 01 prevention the writer advocates the remr 
,.„od that could shelter insect pests from the plantation. 


Vol. VI, NO. to, pp 35,-366. PI. XhlX X. Washington, D. C.,' ,giT“ 
Strawbernes sen out from the Southern States are vcrv often spoilt 
.Boirvhs {atiereaj &ni Rhtzo^s {nigricans}), which came rot during 
lipiiten and on the market. The pathological processes are very differ 
at in the two cases. ^ 

Jotryhs sp. - The mycelium penetrates into all parts of the berry 
; fills up the intercellular spaces with a network of hyphae which surrounds 
he cells and tissues so that the berry keeps its shape and only undergoes 
slight shrinkage without much loss of juice. ^ ® 

The hyiihae readily dissolve the middle lamella and are able to pene- 
tate info the cells where they veiy quickly bring about the disintegration 
f the proptoplasmic contents so that the nucleus can no longer be dis- 
nguished. ^ 

Rhkopus sp. - The berries become flattenend and there i, a coiisid- 
table loss of juice. The mycelium of the parasite normally develops quite 
ear the surface of the berry in the outer 6 or 8 all layers, and only verv 
irely does it make its way into the cells. 


The nuclei of the cells persist in apparently normal condition until 
le cytoplasm has almost entirely collapsed. Under very dry conditions 
i dessicator with concentrated sulphuric acid) Rhizopns sp 'develops to 
ich an e.xteiit that it extends to the middle of the berry; in this case the 
ypliae are often found inside the cells. 


It is rare to find both parasites in the same berry. Bur often Botrylh 
a IS founii with Fusarium sp. or with Alkrnaria sp., or Rhmpns sp, 
i found with Fusarium sp. In these cases the two mycelia mingle in the tis- 
oes of the berry, but they may also occupy two distinct zones with a marked 
ae of division as is the case with Bolrylis sp. and AUernaria sp. 

It is possible that Rhizopus sp. can occur in a region originally infect- 
I Bolrylis sp. or by some other fungus. The writer’s researches how- 
ra point to the conclusion that Rhizopus sp. is not dependent upon 
If pre.sence of any other fungus in its attacks on strawberries during ship- 
>®t or on the market. 


W B. July, „ji6, N- 8,., 


(Erf.) 
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WEEDS AND PARASITIC FLOWERING PLANTS. 
Researches on the Dodder ol Flax (Ci/scu<a Epilinum) in German, 

Oberstew, in lUustrierte lanlmirtsckaitlkke Zeitun;, Year 36, No. 7 , Pi>. 52;.^ 

^Hitherto doddL has only appeared to a slight extent upon flaxi 
Germany. In the literature of the subject there are records of its appe,, 
ance in Lge quantities in Saxe-Altenbourg (1904), Havana (1905^* 
Tth Grand-Duchy of Reuss, in West Prussia and in Posnama (19^, 
During the last year it has also been reported from Silesia having pr„t, 

blv been imported with flax from Russia (i). «.. . . . 

^ The writer profited by this opportunity to investigate the germmatio: 
of the seeds and the question of their different plant hosts The work*, 
carried out in the Seed Testing Station of the Silesian Chamber of Agr 
cLre On 13 April 1916. 100 seeds of dodder were sown and allowedt 
Sminate in 4 sets of sterile sand. After 3 days 29. 30 , 19 and 39 Fi c« 
of the seeds had begun to germinate; 3 days later the percentages iva 
incrLd by 15. 15 I9 and 5 respectively; 10 days after sowing he je 
engages of seeds which had germinated were 45, 48, 5^ and 44. A gem 
nation experiment carried out at the same time with C. Tr olu and( 
mimosa but using the method employed for clover gave the follow 
results: with C. T%olii the maximum number of seeds which badge 
Sted after 24 hours was 2 per cent; while with C. racemosa the perw 
^es were 4, 8, 4 and 9 after 5 days and 18, 25 16 and 26 respected 

these experiments therefore confirm the opinion which is geri 
ally h Id namelf that the dodder of flax, owing to i s relatively bj 
Srmination. is 4ll adapted to the short duration of its pnnapalph. 

clover and on flax if the pots are watered from time to time. 

Dodder which was grown on red clover produced npe see s ]n- 

it does on flax. Ripe seeds were also n 

Aphaca and on Vida hirsiUa. winch had accidentally found 

into the pots with the flax. , ml 

The results embodied in this paper are not in “tne agree 
those obtained by premoiis workers so that further wor 
ject is still required. 


(i) See B. Jantwri’, N" 75 . 
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,3; -Seeds Of We^ and of Ciypfogamic Diseases observed in Sowing Cereals from 
the Maritime Provmce of Eastern Siberia. - See n» 1:74 oi this 


,38. An A^mpt to Destroy Wild Mustard (Brassica Swapistrum), in Fields 

of Cereals. DnasEHRE, C., in Travaux de Chimit alimtiUmre d d'Hyyune Vol VTl 

Tart 6 , PP- 357-358. Beme, 1916. 


In order to replace the sulphates of iron and copper, and powdered 
jiiiite, which have been used hitherto to destroy wild mustard and are 
ow expenave and difficult to procure, the writer made experiments in 
jra5’ing with a 20 to 30 per cent solution of potassium chloride which 
in be procured m sufficient quantities at its original price. Trial was made 
„ April 28, 1916 on an oat field at Eeublens (Vaud), which was overgrown 
ith wild mustard, the plants having 2 or 3 leaves unfolded. The result 
ijs very satisfactory,, the plants touched by the liquid were completely 
irivdled up: the few which had received less of the solution withered and 
ppeared to be very sickly. The field in this way was cleared of this weed 
ad the oats developed vigorously. Plants of Ranunculus scelmtus which 
eie Common in the field were also destroyed. 

The writer suggests that more concentrated solutions should be em- 
loyed (55 lbs. of a 30 per cent salt in 22 gallons of water) and that it should 
e sprinkled on to the plants by means of a vine sprayer on a fine morning 
[ter heavy dew. For a field that is badly infested one must reckon about 
p lbs. of salt dissolved in 1092 gallons per acre; the solution is prepared 
inph by placing the proper amount of the solid in a bag and suspending 
I in the measured amount of water. This treatment has no bad effect 
L the cereal and represents, in fact, a very fair amount of potash manure, 
Kch can only have beneficial effects upon the harvest. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

19 -Animal Pests on Cultivated Plants Observed by the Entomological Bureau of 
Stavropol in 1914 .— Uvarov, B., Iu Rappon mr Us Imauxdn Bureau enfomohfiqui 
it Stmopol au Caucase pour Connie 1914, pp. 701-105. Petoerad, 1916. 

The most important among the insects which are pests upon cultivat- 
i plants in Stavropol is the migratory locust {Pachyfyhis migratorius 
) which was observed in iprq in only one single locality on the River 
3 nma. This insect has been completely destroyed by repeated sprajungs 
gun in 1908 under instructions issued by the Bureau, igtq being the last 
ai in wliich the treatment was used. In addition to this method of deal- 
gwith Pachylylus experiments have been made using baits of bran and 
fade poisoned with potassium arsenite. These experiments have given 
(aidid results. Besides this two sprayers have been tcsted:_a horse drawn 
pine and a knapsack sprayer. The latter has been found to be the more 
luenient for the'migiatory' cricket. 

Observations upon harmful insects have been made by the staff of 
Bureau during their tours, and at two places in the district temporary , 
watories have been equipped to the same end; thus a great number of 
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pests have been observed which have escaped notice in previous jjj 
and more detailed investigations of the ones already known have 
made. 

Among Arachnoidea, Bryobia ribis Thomas, which attacks gooseber 
bushes in the spring, has been seen for the first time. 

Thrifs linarius Uzel has damaged flax to a considerable extent. 

The following Heniiptera have been recorded for the first time on In, 
trees and shrubs in orchards: Mezocerus margimtus ,L., Bby-parochntu 
chiragra F., Calyptonotus rolandri I,., Drymus syhaticus F., Piesma film, 
lata T-, Monmthia echii Schrc. and Lygus ruhicunius Fall., on fla.x, 
pocoris lunulalus Goeze and on lucerne, Brachycoleus scriptus Fl,, 
phocoris vanddkus Rossi and A. ticinenUs Mcy. The Cicais collected bj,. 
not yet been identified by the Bureau; a great miyiy specimens of OrJi 
cephalus sp. and Cicadula sp. have been found on cereals. A certain nnmbt 
of plant lice have been recorded, and some species have been noted: Cki 
iophorus populi L. (on white poplars); Sitobion cereale Kaltb., Aphis i 
noxia Moidwilko n. sp.. Aphis sp. (all the three preceding forms fronuf 
real crops); Rhopalosiphum ribis Buct., (on gooseberries); Aphis pninif, 
Walk, (on plums); A. vitis Scop, (on vines); A. craccivora Koch (onlentJjj 
A. persicae B. de F. (on peaches and almonds) ; A. crataegi Kaltb. jojtij 
apple). Of the Coccidae. Phenacoccus aceris Sign. [Dactylopius sJi 
Licht.) has been found in cracks in the bark of apple trees. 

Among the Lepidoptera, Lymanlria dispar L. has been increasi 
with great rapidity in the valley of the Kouma and has caused a great di 
of damage. Two caterpillars (Heliolhis dipsacea L. and Phalmin ij 
linana Zell.) have attacked flax ; the first was studied by Shamsay and ( 
existence of two summer generations has been established. The folio 
ing species have been -observed this year for the first time : Pieris iip 
dice L., whose caterpillars cause havoc among the plants of white mnstail 
Deilephila lineata F. var. livornica Esp;, on the vine ; Poecihcamptt ptln 
L., on PopubiS pyramidalis ; Gastrapacha quercifolia h-, on the plm 
Acronyda tridens Schiff., on the apricot ; Cucidlia sanionici Hb. on siiiili 
wers ; Eiibolia arenacearia Hb., in great numbers on lucerne. The .Ifti 
lepidoptera pests have been the objects of very detailed work, and a certji 
number of species have been recorded which had not been described, Sd 
are . Sarroihripus revayana Sc,, on the poplar ; CWeoWa KioMsiMfij 
(the caterpillars were abundant in the steppes) ; Pionea jorpiciilis L. «j 
crucilerons plants ; rorfri* viriiana L.. whose caterpillars have donej 
great deal of harm to the oaks in Stavropol and its surroundings :iii 
several species which principally attack fruit trees, such as : Aaillii U| 
miana L., Cacoecia podana Sc., C. rosana I,.. Pandemis ribcana Hb., P.k 
Parana Schiff., Sieganoptycha sp., Gclechia rhombella Schiff., CohjliK 
nigrkella Stgdh. 

The staff of the Bureau have devoted especial care to the life 1®'* 
of the Curculionidae that attack fruit trees. The most important of il® 
are : Otiorrhynchns aiirosparsus Germ., Phyltobius ohlongm I,.. 
sqmdiius Gyll. and An(fioKom«s potnorum. The principal plant tosti 
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),e first of these which destroys the shoots, flowers and leaves of fruit 
fees, is the stinging nettle according to Glausotjnoff, so that well kept 
.jrdeiis are free from it ; the reproduction in this, as in the allied species 
,f Oiiorrhyncus, is parthenogenetic. A more detailed account of two 
loleoptera has been given, both of them beii^ pests on mustard : Colaphus 
gli Men. and Lixus ascanii . ; the former has only one generation of larvae 
j the summer and hibernates in the adult state ; the latter, it appears, 
las two larval generations and it is the larvae which hibernate. The 
olloiving Coleoptera are now reported as being harmful : Podonta sp., on the 
lowering ears of corn , Lina popidi L., on poplars all along the River 
(oiitn^ ; Otiorrhyncus ligustici L., which is a serious pest on lucerne ; Phyllo- 
Hiis Pyri L., on Utmus ; Eudipnus micans h'., also on Ulmus : Psalidium 
F., on mustard ; Cleonus pnnclivenlris Germ, and C. nigri- 
iiis Pall. var. kindermanm Est., on mangolds ; Ceutorrhyncus macula-alba 
jrbst., wWch causes great damage to poppies; Baridium scohpaceum 
erni., on mangolds . RhynchUcs giganteus Kryn. with other allied species 

0 tru'.t trees , Blithopertha lineala Fbr., which injures the leaves of haricot 
cans and is also found, with species of the genus Anisoplia, on the ears of 
heat. 

Among the Diptera large number of Contarinia iritki Kirby have been 
eii, which have not done much harm. 

Important among the observations on theHymenoptera are the records 
damage done to maize shoots by ants, and Or ausouxoff’s researches 

1 the Tenthredinidae of cereals {Ccphtis pygmaeus L. and TrachdiK ta- 
int L-)- These two species are evenly distributed throughout the region 
id it is of practical as well as theoretical interest to discover what are the 
agnostic features of their larvae. A study of the external characters is 
eless in this connection, but there are great differences in the form of the 
i-pioducing glands ; a detailed description of the morphology and ana- 
niy of these larvae will be published in a separate paper. The follow- 
g Hymenoptera pests are recorded for the first time in this region : Xylo- 
p(i violacca F., which has done a good deal of harm to the wooden construc- 
pns in the villages ; Eurytoma amygiati End., in the kernels of plums ; 
pkxampa julvicornis Klg,, in plums ; Alhalia spinamm F., on cabbages 
d mustard. 

Besides the harm done by insects, very serious damage has been 
used by field mice (probably M icroliis sp.) which occur in great numbers 
the south of the Government, and in certain places have destroyed the 
dlings of cereals. The number of ground-squirrels {Spermophibis sp.) 
leases each year and the methods used for their destruction arc inade- 
ate owing to the lack of the necess.iry resources. 

|oMnssct Pests of Agriculture in British East Africa. h., in 

1 0/ Applied Bwhpy, Voi. H, N® i, pit. 141-244. Cambridge, 1(416. 

During the year 1914 large bands of Sckistocerca peregrim some in 
adult and some in the lar.'al condition appeared throughout the Pro- 
■Mate : the damage done was not extensive, only a few plants of coffee 
1 of maize being attacked. 
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Among the pests that attack coffee Aniestia varugata is the most 
serious hoiever accoidmg to the writer, the developmen of this insect 
Tchecked by the presence of a Chalcid. hitherto unidentified, which « 
Las tic on its eggs The Chalcid lays an egg in each of the eggs of the 
and the dumber of infected eggs often exceed 50 p« cent. The 
writer suggests that the development of this Chalcid should encouraged 
Tnd that it should be introduced into regions where at present it is unknown. 
Coffee is also attacked by Lecanium mgrum. A pat many mdni. 
eliiak of this species fall a prey to parasites. Other pests p L. aincmun 
and Euxoa segettm. To keep the latter in pck the soi must be kepi 
free from weeds and intelligent use should be made of poisoned baits 
The following have been recorded from Citrus pips. Argyroku 
coireta whose lan-ae attack ripe oranges; Icem Pufcha^, ^ich doe: 
not appear likelv to be serious in the Protectorate; little Meopteraffafe 
cinae\ appeared suddenly in numerous swarms in a Citius plaipon 
the young leaves of the plants were seriously injured ; Papho mchnm, 

whose caLpiUars destroy the leaves of oranges; a ht le mite which 1 

not vet identified, has been recorded as a pest on oranges. 

'Eriosoma lanigera has been observed on apples ; winged individual 

have been seriously damaged by the larva, 
of O gyia vetnsta. of which an ichneumon fly is a lisefifi n^ra enemy 
tL larvae of Duomitus cafensis bore through the branches of th, 
indigo plant {Cassia didymohotrya) and kiU them. 

Ve writer has discovered a new enemy of Black p tie (p™ < 
cumns) ■ this is believed to be the larva of a Buprpd, but an adult mi 
vLual has not vet been found. The larvae, winch emep from eggs k 
viuuai nas 10 bore into the cambium and, if they are iiumeton- 

“t are attacked and strip off the bark, and moreover to remove alltl 

cause verv serious injuries to the .same Acuaa. 

. , snecies of Ahyrodidae which are Harmiul to Citrus and other Baki 

^41 -Species 01 .rtie/ at \n journal oI A!,rkvltmil:iiianl\ 

Various Countries. - IJvaist.'nce, a. T,- «■ . 

VI T XIV-LXIX. Washington, D. C., 1910. 

—s (Newspd). 

nurcs Salaam (German East Africa) ; 2 A. atnperdus n. sp., a p 
Sifs p. k £rn, in India (Lahore), in Java p^ten-Lg " 
Glaya) ; A . wogltmi Ashby (spmy cips white y) ° 

Phillipine Islands, Ceylon, Jamaica. Cuba, and 

hosts so far established : Crip sp, fCTa Mtilla, Jam* 

Sikkim (India)! and Kingston (Jamaica . opp (Ipa Mam 

Cuba and the Bahama Isles) ; Ahll Sh/ L* 

(in the Botanical Garden of Ceylon) ; Mom sp. ppp 
lata and Kurrimaia zeylanica at Peradenyia ( ^ ?”P’lant hosts (In^i* 

and Cestmm mdumm L- (at Kingston) ; undetermined plant host. ( 
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.1 .4. sfiniferus (Quaintance), on Citrus sp. and on roses at Garalt (Java) 

' jd on oranges at Macao (Southern China) ; 5) Aleurolobus marktli (Quain- 
tjjce), on Citrus sp, and Morus sp, at Lahore ; on Ficus sp. in the Ceylon 
jotaiiical Garden ; on oranges at Tokyo and at Kumamoto (Japan), etc, ; 

an unknown plant in the Buitenxorg Botanical Garden (Java) ; 6) 
^lijifolhrixus fhccosus (MaskeU) common in the following localities : West 
ilndifS: Florida, Mexico, British Guiana, Brasil, the Argentine, Chili and 
Paraguay ; not only seen on the orange (Mexico) and on Citrus decumana 
jjd C. Limetta, but also on the sea pape [Coccoloha uvijera), Flmneria 
Bacckaris genistdloides, Psiditm Cmjava, etc, ,-7) A. homrdi (Quain- 
-jce) on rile same hosts and in the same localities as A. Iloccosus ; 8) A. 
ftiri n, sp,, on the orange at Santiago, Ransagua, San Bernardo (?) 
Ijili) ; nn Schinus de-^endens at Santiago ; on S. mile in Chili ; on Lippia 
poihra and Myrius at Santiago ; on an unknown Solanum at Villa del 
jr (Chili) and on Eugenia caulijlora at Rio de Janeiro (Brasil) ; 9) Bmisia 
fiirdi (Kotinsky) on Citrus spp, in several gardens in Honolulu (Hawai) 
dere it has probably been introduced, most likely from India, where it 
IS been observed on an unknown host plant at Lahore ; 10) Dialeurodes 
iri (.\shmead), the so-called Citrus wliite fly, one of the most harmful 
ests upon citrus plants»in Florida (where it has been known since 1880), 
mi in all the States along the Gulf of Mexico ; recorded also from Colorado, 
llinois, the Columbia District and California, and also from Mexico, Chili 
id Brasil ; without doubt this form is of eastern origin, being found in 
.umeroiis localities in India, Ceylon, Japan and China; in Florida it occurs 
lot only on Citrus, but also on ^elia Azedarack, Gardenia jasminoides, 
'.imtmm spp„ Diospyros Kaki, D. virginiana, Syringa sp,, Cfiffea arahica, 
ficus nitida, etc, ; li) D. ciirifolii (Morgan), known in North Carolina, 

I ississippi, Louisiana, California, Florida, Cuba and Mexico ; besides being 
iind on Citrus spp, it has also once been recorded upon Ficus nitida at 
iidubon Park, New Orleans ; 12) Pardeyrodes perseae (Quaintance), 
nomi only in Florida on oranges, Persea amerkana (avocado), Persea spp, 
-d perhaps also on persimmons {Diospyros spp.) ; 13) Trialeurodes jlori- 
nsis (Quaintance) in Florida on Anona squamosa, Persea amerkana, 
■Miim Guajava and on the orange ; but probably its attacks on the 
Iter arc of little importance ; 14) T. nlrinellus (Cockerell) on the orange 
Me.rico, and on oaks in California ; here again the orange is probably 
)t .seriously damaged : 15) Tetraleurodes mori (Quaintance), a specie.s 
lich is indigenous to the eastern United States and is widely spread 
iroiighout them, attacking a great many plant hosts : (Mulberry-tree, 
islmm oeddentdis, Acer, Cornus, Celtis occidentdis, Diospyros spp., 
b, Kdmia, etc.) ; racorded from Arizona and Mexico on oranges, where 
p parasite is a race rather than a variety of T. mori, to which the name 
msoimsis (Cockerell) has been given. 
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1242 -Diestraminenainarmorata(Tachyc/nes asynainoras),m Oithop. 

teran from German Greenhouses. — ebser, r., in CmtriUbm inr Baktenoit,^^^ 

ParastUnkmde and InltrlionskraMeitm, Vol. 45, No, 18-25, pp. ,587-594. 

June 19, 1916, 

For several years a strange Orthopteran has occurred in greenhouses 
in Germany, which is known either as Diestrammena marmorata de Haaj 
or as D. micolor Branner. In 1913 Boi.dyrev established the fact that 
Diestranifitena from Central Germany is identical with Tachycines t^sua. 
moms Adel, wdiich is found in greenhouses in Petrograd. The writer has 
obtained several .specimens from a greenhouse in Vienna which were ihej. 
tified as T. asynamonis. It is not known to what country this insect is 
indigenous, but most probably it was imported into Europe from America, 

It was recorded for the first time in 1891 by Krejci at Prague, and it 
has been known in hothouses in Hamburg since 1892. Later it has appeared 
in Saxony and in Thuringia, and notably in Kiel, Lubeck, Waiidsbek, 
Munster, Berlin, Breslau, Frankfort 0. M., Leipzig, Dresden, etc. It 
also been found at Brussels (Adelung), Lille {1913), Paris (Chopakd, 1913), 
in England {Kew Gardens, St. Leonard’s and Ipswich, 1910-1913) and 
in Denmark (Frederiksbegg). In almost all these places it has been de- 
scribed under the name of Diestrammem, but undoubtedly it is identical 
with Tachycines. In Austria it has only been reported from Prague and 
Vienna. 

The insect only comes out at night when it is very active, being able 
to jump to a height of 19 V2 inches. During the day it hides itself in pots 
or in cracks in the walls of the greenhouse. While the larvae are moult- 
ing they hang freely in the air suspended by the posterior end of the body. 

When the insects are captured a brown liquid is excreted front the 
mouth. In summer they often leave the greenhouse during the night bat 
never for long. The same thing has been observed in Tro^hpMbs (aa 
insect which lives in dark places) and the writer concludes that the two 
insects belong to the same group. But as Tachycines only inhabits green- 
houses and never cellars, Chopard considers that a uniform temperataie 
and a high degiee of moisture are more essential than darkness. 

Reproduction goes on all the year round, but more especially in the 
spring. According to Boi.dyrev and Gerhardt copulation takes place 
at night. The female lays I to 50 eggs a night and altogether .seven! 
hundreds are laid. The eggs are oblong and about 2 mm. long by i iM- 
wide. The behaviour of the young larvae is exactly like that of the adult 
insects. 

The food principally consists of animal matter, but according to 
Ludwig and Ebnkr it is probable that vegetable material also can be 

utilised. ,, 

The wTitcr believes that this insect does more harm than is generally 
supposed, but unfortunately no satisfactory methods of dealing mth i ■ 
are known. Great cleanliness in the greenhouses is recommended an 
also fumigation with sulphur vapours and with carbon bisulphide. 

Several investigators recommend spraying the plants with Schweu 
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jtii’s green, but the writer considers it scarcely probable that this method 
[11 destroy the eggs in the ground. 

In conclusion it is su^ested that a further study of the origin and 
e-history of Tachycines should be made, and that further esperiments 
, preventive methods should be undertaken. 

New Species ol Braeonid Hymenoptera, Parasites of Tripanids Diptera in 

India. — SavESiai, F., in BoUdtim del lahmalorio di Zmlo-ia j^cmrale e aijaria della 
g, Saiola saperiorl d’AgricollMa in Pmtici, Vol. XI, pp, 160-169, Fig, r-VI. Porlid, Sep- 
leniber 27, 1916. 

A description is given of the following new species of Braeonid Hymen- 
ntera which are parasitic on Tripanid.s collected from various localities in 
jjia by Thomas B-Ainbrigge Fletcher : 

l) Bracon fletchlri n. sp., obtained from fruits of Zkyphus Jujuba 
jji,, which were attacked by Carfxmyia vesuviana A. Costa ; 

3) Opius fletcheri n. sp., obtained from the pupae of Chaetoiacus 
nairiilae Coquillet, whose larvae live in the fruits of Momordica Charantia L. 

3) 0 . incisi n, sp.. at Pollibetta, Southern Coorg, obtained from the 
iipaeof Chaetodacus incisus Walk., living in fruits of Careya arbor ea Ko.vb. 
lak fruit) p 

4) Biosteres carpomyiae n, sp., at Pusa, obtained from pupae of 
irpoinyia vesuviana A. Costa ; 

5) B. persidcatus 11. sp., in northern and southern Coorg, obtained 
Dili pupae of Chaetodacus incisus Walk. ; 

6) 8 . compmsans n, sp., in Coorg, obtained from pupae of Chaeto- 
itiis mism Walk., living in the fmits of Careya arborea Roxb. 

(I - The Green Lacewing Fly ( Chrysopa catiforaica), a Natural Enemy of Insect 
Pests in the United States and in California. — wiideemcth, v. i,., in Immai oi a ;n- 
allluriil fhseaich, Vol, VI, No. 14, pp. .S15-525. Fig. i-?- Washinclon, D. C., 1916, 

The larvae of Chrysopa calilornica Coquillet destroy large numbers 
insects which are parasitic on cultivated plants notably : clover mite 
yMa prafensis Carman), two spotted mites {Telranychus mytilaspidis 
;ey), red spider {T. telarius L.), apple leafhopper [Empoasca mali Re 
ion), grape leafhopper {Typhlocyba comes Say), Pear Psylla {Psylla 
rkda Foerster), mealy plum plant louse (Hyalopimts arundinis Fabri- 
is), melon apliis {Aphis gossypii Glover), black peach aphis (. 4 . persicae- 
\ir Erwin Smith), green Citrus plant louse {Macrosiphum cUrilolii Ash- 
ead), Citrus mealy bug {Pseudococcus citri Risso), frosted scale (Eulecanimn 
iiimsum Coquillet), red scale {Chrysomplialus aurantii Maskell), purple 
ale {Lepidosaphes beckii Newman), wheat thrips (Euthrips tritici Fitch), 
irlcy mite {Notophallus viridis Banks), green bug {Toxoptera graminum 
ondanil, and com leaf aphis {Aphis maidis Fitch). 

Every female lays about 30 eggs, each one being supported by a slendef 
ilk ; the eggs are hatched at the end of 6 to 12 days. The larvae pass 
irough two moults which divide the larval period up into three stages, 
Senpying ii to 2z days, the average time being 16 dayrs. 

The larvae are very voracious, each one being able to dispose of 74 
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i6o aphids. The time occupied by the pupal stage varies according tc 
the season ' in March it la.sts from 14 to 23 days, the average time being 
16 days and in November the limits are the same but the average is 20, 
This species of Chmopa has 'six generations annually ; the first 
from February 15 to March 15, and the others following on at interval; 
of 40 to 45 days until late into the aiitmM.t ^ , 

This insect is common and widely distri^ted in the States horderinj 
on the Pacific. Texas, Arizona, New-MexicoF Nevada, southern California 
and possibly in Utah, hmong its natural enemite the cMef are the wester, 
wood pcewee {Contopus richardsonii) and the mghihawk (Chordetks nVji 
nianns). 

i^i^i -Si^niphora mercefi n. sp., a Natural Enemy of the Cochineal less, 
Chrysomphalus dictyospermi in Spain (i). —'M alenotti, e.. m udh 
Vol Xll, No. I, pp. 181-182. Plorcnce, September 21, 1916- 
A systematic description of anew Chalcid, Signiphom mruli, obtai 
ed by breeding specimens of Chrysomphalus dictyospermi from Spain. 

Three female.* of this Chalcid havebeene xamined, but the male is sti, 
unknown. The new species is named after mercet the entomologist. 

1246 -Observations upon Icerya purchasi and its Natural Enemy Aow 
cardinalls in]Sicily (2), — De Gkegobio, A.,ln/; NiUwnhsfa Siatiam, tol, XXII 
N S Nos 1-6, pp. 5-17. VI I-IV- lUlcnno, 1916. 

Icerya purchasi Mask, has recently been found at Villabate (Palermo 
and the ^ter has been able to follow out the various stages m rts develop 

™'^'^The larvae are able to move with great force and rapidity, andinois 

over they can be kept ahve for several days vdthout food. ^ 

The writer confirms the statement that Novws cardindis Mills. 1 
verv' useful in keeping down the numbers of Icerya. He introduced spec 
mens of T^ovius at Villabate which had been received from the Zoolog 
cal Laboratory at Portici (Naples). Other specimens had previously bee 
introduced at Bagheria (Palermo), and the wnter beheves that they to 
multiplied with great rapidity and had helped on the destruction of th 
cochineal insects\t Villato. He also thinks it probable that another, 
the Coleoptera, ChUocorns UpMatus L., is useful in the same yy aj 
has iso helped to st'amp out Icerya at Villabate. The development of .V 
vius is descLd in this pap^r. The statement that the adults feed upo 
the es.es and young larvae of Icerya is contradicted. 

Tf e writer has shown that the young larvae of Ip'a are qrf 
killed by spraying the under surfaces of the leaves of the plant host wit 

soap-suds. 

.247-Prevention of the Hessian Fly (Cec/rfoi^/* 

destructor) in Kansas by Choice of the Season for Wheat Sowing. 

No. 1179 of this BulUhn. 


(1) See also B. October 1916, No. 1140. 

(2) See also B. May 191J, N" 621. 


(fi). 
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' During the years igoi^nd igo^ - . -v severe drought >u Ctuaai Java 
^as acconrpairied by the presence of Hdopdtis on Cacao trees. During 
tlie following years when there were heavy rains the pest was much less 
severe, but it again became serious during the years 1913, 1914 and 1915 
ffhich were unusually dry. The harm done led the writer to resune his 
jesearches on Edopdik. 

There are two species, H. antonii and H. theiwra, which attack cacao 
plantations. They resemble one another closely both in life history and 
■j the damage they do. 

The female lay^ her eggs in parts of the tree where there is abundant 
moisture, i. e. in the rind of the fruits, the young shoots, or even in the parts 
of the stems which are not woody. Soon, a black patch appears at the place 
ffheie the eggs are kid, caused by necrosis of the surrounding tissues. 
After 6 days the larvae hatch out and scatter over the branches in search 
of food. Ten days later they are mature. 

The places at which the insect feeds soon turn black and normal growth 
ceases. The writer gives a list of the trees attacked by Hehpdtis, in which 
ijotli wild and cultivated trees figure. 

Hdopeltis flourishes best in shady damp places ,and for choice attacks 
trees which are not exposed to the sun. An account is given of the conditions 
which favour the insects’ dispersal and also of the relations that exist be- 
tween ants and Hdopeltis. 

For more than to years the writer has observed that whenever the black 
cacao ants (Dolichoierus bitubemilatus) occur in great numbers Hdopdtis 
’isappeats. He therefore suggests that the pest should be dealt with by 
ncoiiraging the presence of these ants in the plantations by providing them 
ith suitable nests hung from the trees. Another effective way of checking 
he spread of Hdopdtis when the-attack is not severe is by catching the 
isects. 

Where the attack is wide.spread and the insects are numerous it is a 
;oO(i plan to burn the fruits and the stalks. 

lio-Eurytami sp., an Hymenopteran Pest on Almond Trees in Palestine. — 

Aharom, J., in Der Tropmpflanzer, Year 19, No. 6, pp. 317-3122. Berlin, i9i6. 

The lau'a of Eurytoma sp. causes very extensive damage to almond 
tees in Palestine, 50 per cent of fruits being destroyed every year. 

When an almond is attacked it turns first brown and then black and 
's in consequence unsuitable for food. The larva does not live at the ex- 
lense of one of the enemies of the almond tree but by destroying the fniits 
ieinselves. However in 600 blackened almonds 3 larvae of one of the Mi- 
Solepidoptera have been found and one of a Curculionid, but it is not like- 
ly that they were hosts of the Eiiryloma larvae. Nevertheless the writer 
tes not believe that the presence of Euryioma alone causes the blacken- 

f S of the almonds, for many fruits which are black outside contain a nor- 
al, healthy kernel. 
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After the floweffng'seasoii'tsl the tree (end of February to beginning 
of March) the adult insect leaves -the almond to attach ihr evaries of nev? 
fruits. Almonds with two kernels invariably contain twb larvae. 

The writer has never found an egg of Emytoma though he.has exaniin- 
ed numerous fruits; towards the end of May the fully grown larvae liav{ 
already appeared. 

The white larva is blind, without legs, with the head but slightly 
developed and a body which is roimd in the middle but pointed at eithej 
end. When it is taken from the fruit and exposed to the sun it rolls up and 
dies, which proves that it cannot bear the direct rays of the sun. Inside 
the body a green liquid is produced, both in the larvae feeding on the green 
almonds and on the ripe white kernels. Apparently these larvae have 
great powers of resistance against changes of climateTor all those raised 
in the laboratory developed quite normally. Onfy i percent of the larvae 
in the fruits were dead. This insect seems to have few naturad enemies which 
explains why it has been able to invade Palestine to such an extent. The 
varieties most liable to attack are Victoria and Princess, both of them bear- 
ing fruits with soft shells. 

In the Arabian almonds with hard shells the writer has discovered 
other pests, notably the larvae of one of the Diptera. Eurytoma seems to 
prefer the old trees. 

When the harvest time arrives (middle of July to beginning of Augsst) 
the kernel has been completely eaten, but the larva remains in the almond 
until the following spring (February or March); it resists the winter cold 
quite well. 

Experiments have been conducted to determine what influence tem- 
perature has upon the insect’s development. If almonds containi ig larvae 
are kept in a dark ])lace at a temperature of 17C-18VC., the adults arehatcl- 
ed out at the end of May instead of in February or March. Generally 
hatching takes place between 8 and 9 in the morning when it is very hot. 
The insects secrete a liquid to dissolve the shell of the fruit, and this makes 
a hole through wliich the adult insect emerges. The females make krgei 
holes than the males, which perhaps affords one means of distinguishiag 
between the sexes. 

When there are two kernels and each contains a larva, the insects come 
out by two different holes. The writer has sometimes found that one kernel 
contains an adult insect just about to batch out, while the other contains 
quite a young larva. Therefore it is evident that the two eggs were de- 
posited by different insects. 

Foss of juice from the almond does not hinder the insect’s development. 

The pupal stage lasts on an average for 2 or 3 weeks; during this time 
the white grub gradually turns black. 

The insect can only be kept in check by picking and burning all tk 
fruits which have turned black, but from which the adults have not yet 
escaped. 
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^j^i-Blaslopbaga jrhlgll n. sp, sn4 Plelstodoates froggatti, Chalcit 
KymsBopteii (roBi Aui&AliA tlving on the Fruits ol Ficus stenocarpa and' 
F, mact’O/rAjf'Wa Reipjotively. — GR/«mi, C., m BoUeUiiu da LalmiUma a Zoohgif- 
i/neraU i agtam iillt S. Scmia jafmweif AjmcPam ts Partici, Vo). XI, pp. 

Kig. 1-V. Portid, September 7, 1516. 

the writer describes from the systematic point of view two Chalcids 
(.jCccted in 1912 by F, Shvestsi in New South Wales; 

1) Blasiopkagtt ghigii n. sp,, living in the fruits of Ficus stenocarpa 
j Muell-, at Narara;, the female is not known; 

2 ) Pleistodontes froggatti Mayr., which lives in the ’fruits of F. ma- 
mphylla Desf., at Sydney. 

12 j! - Brioptyas n. sp., a Mils Post on Litchi (Ncpheiium Lit-chi) in the 
Hawaian Islands.— o’ G-ira, p. j., in Same, n. s., vqI. xutv, No, 1126 , p. 142 . 
lajcastei, Pa., 

In the grounds belonging to the United States Experimental Station 
at Honolulu a plant of Nephelium Lit<ki Cambess. { = Likki ckinensis Son- 
jer.) was seriousiy attacked by a mite, recognised later as a new species 
of Eriophyes. 

in some cases the whole of the under surface of the leaves was attack- 
ed, but more often the disease appeared in distinct patches. Leaves which 
were severely attacked resembled peach leaves which have fallen a prey 
to Exoascus dejormris. 

The appearance of this pest always seems to be unexpected, it is never 
reported until the signs of its presence are well established. 

Hitherto no other mite has been recorded upon N. Lit-chi, and more- 
ovii very few mites are recorded from China to which this tree belongs. 
Jt is possible that although N. Lit-chi is imported from China it has 
been attacked later on by a mite which is indigenous to the Hawaian 
Islands. 


AUREDO Ruggeri, gerenie reponsahiU. 



